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THE  CONFERENCE  ON  THE  ROLE  OF  WHEAT  IN  THE  WORLD'S  FOOD  SUPPLY 
was  held  April  30  to  May  2,  1962,  at  the  Western  Regional  Research  Laboratory  in 
Albany,  California.  It  had  its  initiation  in  a  resolution  of  the  National  Association  of 
Wheat  Growers,  meeting  December  1961  at  Boise,  Idaho,  as  follows; 

"WHEREAS,  the  world  food  budget  requirements  are  of  concern  to  the  people  of 
the  world,  and 

"WHEREAS,  wheat  can  be  utilized  to  help  meet  the  food  requirements  of  certain 
food  deficient  areas  of  the  world:  Now,  therefore,  be  it 

"RESOLVED,  That  a  conference  be  sponsored  by  the  National  As sociation  of  Wheat 
Growers,  Western  Wheat  Associates,  Great  Plains  Wheat,  USDA  agencies  and  other 
interested  groups,  to  expand  the  use  of  wheat  from  our  country  in  meeting  the  food 
budget  requirements  of  the  world  through  the  regular  export  programs  of  our  country 
and  the  Food  for  Peace  programs.  " 

Responding  to  this  resolution,  Dr.  M.  J.  Copley,  Director  of  the  U.  S.  Depart¬ 
ment  of  Agriculture's  Western  Utilization  Research  and  Development  Division,  and 
Howard  Morton,  Director  of  Utilization  Research  for  Great  Plains  Wheat,  Inc.  ,  in¬ 
itiated  plans  for  a  conference  on  THE  ROLE  OF  WHEAT  IN  THE  WORLD'S  FOOD 
SUPPLY.  As  a  preliminary  action,  the  National  Association  of  Wheat  Growers,  Wes¬ 
tern  Wheat  Associates,  Inc.  ,  and  interested  agencies  of  the  U.  S.  Department  of  Ag¬ 
riculture  were  asked  to  join  in  sponsoring  and  planning  the  conference. 

The  Western  Regional  Research  Laboratory  of  the  U.  S.  Department  of  Agricul¬ 
ture  at  Albany,  California  was  selected  as  a  site  for  the  conference  and,  from  the 
Laboratory  staff,  R.  L.  Olson  was  directed  to  organize  a  tentative  program  with 
guidance  from  G.  O.  Kohler  and  J.  W.  Pence.  Following  endorsement  of  the  spon¬ 
sors,  the  program  was  developed  in  final  form.  R.  H.  Nagel  arranged  for  local  facil¬ 
ities . 

Exemplary  cooperation  and  assistance  were  obtained  from  authorities  in  economics 
and  nutrition,  and  from  food  scientists,  whose  names  are  found  in  this  report  in  con¬ 
nection  with  their  presentations,  and  whose  participation  is  gratefully  acknowledged. 

This  report  was  prepared  by  D.  F.  Houston  assisted  by  C.  C.  Nimmo  and 
D.  K.  Mecham  and  edited  by  R.  T.  Prescott  in  the  Western  Utilization  Research  and 
Development  Division,  Agricultural  Research  Service,  USDA.  Copies  are  available 
on  request  from  Western  Regional  Research  Laboratory,  Albany  10,  California, head¬ 
quarters  of  the  Division. 
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ROLE  OF  WHEAT  IN  THE  WORLD’S.  FOOD  SUPPLY 

Report  of  Conference 

INTRODUCTION 

I 

M.  J.  Copley 

Western  Regional  Research  Laboratory,  USDA,  Albany,  California 

Markets  for  U,  S.  wheat  must  be  ej^panded;  our  wheat  production  continues  to 
exceed  our  domestic  needs,  resulting  in  overabundance  in  spite  of  controls.  And  yet 
while  we  complain  about  our  surpluses,  in  many  countries  there  is  hunger  and  starva¬ 
tion.  How  to  get  our  life-saving  grain  out  of  our  bins  and  storage  houses  and  into 
the  millions  of  hungry  mouths  of  the  world's  famine-stricken  people  is  our  problem 
and  our  great  challenge.  Over  the  past  few  years,  exports  of  wheat  and  wheat  products 
have  increased  as  the  result  of  a  number  of  programs.  Examples  are  the  government- 
sponsored  shipments  of  surplus  foods,  feeding  of  the  underprivileged  by  volunteer 
agencies,  surveys  of  nutritional  status  in  various  developing  countries,  and  research 
to  develop  suitable  products  and  evaluate  new  markets.  The  objectives  have  been 
varied,  ranging  from  those  that  are  strictly  humanitarian  and  instrumental  in  foreign 
policy  to  long-range  market  activities  to  develop  commerce.  Some  programs  have  been 
closely  coordinated;  some  have  been  parts  of  larger  programs  with  only  coincidental 
coordination  where  interests  overlap.  Increasingly,  the  agencies  and  institutions 
concerned  have  drawn  together  to  reach  common  objectives. 

To  encourage  coordination  and  to  make  programs  more  effective  the  several  spon¬ 
sors  organized  this  conference.  It  was  their  considered  judgment  that  there  is  insuf¬ 
ficient  understanding  of  the  need  for  wheat  in  large-scale  international  food  programs, 
of  the  unique  availability  of  wheat,  of  the  nutritional  values  of  wheat,  and  of  the 
possibilities  of  using  wheat  in  different  forms  to  meet  local  traditions  of  food  use. 

Objectives  are  to  clarify  these  important  points  and  to  provide:  (1)  a  summary 
of  available  information  on  international  food  requirements;  (2)  a  review  of  activities 
of  governmental,  agricultural,  and  industrial  organizations  in  developing  international 
trade  in  wheat  and  wheat  products;  (3)  a  discussion  of  potential  overseas  wheat  markets 
and  (4)  a  presentation  of  technical  information  on  nutritive  qualities  and  the  conver¬ 
sion  of  wheat  to  useful  food  products. 

OPENING  REMARKS --SESSION  ON  WORLD'S  SUPPLY  AND  USAGE  OF  FOOD 

Glen  Bayne,  President 

National  Association  of  Wheat  Growers,  Washington,  D.  C. 

Wheat  plays  a  major  role  in  the  lives  of  most  of  us  assembled  here.  For  many, 
it  is  our  chief  means  of  livelihood.  Wheat  also  plays  a  great  role  in  feeding  the 
world's  populations.  How  large  it  is  in  various  parts  often  escapes  those  who  are 
closely  connected  with  a  particular  phase  of  wheat  production  or  utilization.  This 
conference  will  help  us  reorient  our  thoughts,  broaden  our  outlook,  and  see  how 
United  States  wheat  can  achieve  greater  use  in  the  world. 

The  National  Association  of  Wheat  Growers,  which  I  represent,  operates  in 
11  states  that  produce  55  percent  of  U.  S.  wheat.  We  are  proud  to  co-sponsor  this 
conference  with  Great  Plains  Wheat,  Inc.,  Western  Wheat  Associates,  Inc.,  and  agencies 
of  the  U.  S.  Department  of  Agriculture  concerned  with  economics,  utilization,  and 
marketing.  I  want  especially  to  express  our  appreciation  to  Dr.  M.  J.  Copley  and  his 
assistants  for  assembling  this  fine  list  of  speakers  and  to  Howard  Morton  for  his 
effective  activities  in  developing  the  conference. 

The  objectives  and  the  discussions  are  excellently  oriented  towards  our  more 
comprehensive  understanding  and  interpretation  of  the  role  of  wheat.  Our  exchanges 
of  information  will  provide  a  better  realization  of  the  problems  and  their  solutions. 
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THE  WORLD  FOOD  PARADOX 


Sheraan  E,  Johnson 

Deputy  Administrator  for  Foreign  Economics 
Economic  Research  Service,  U.  S.  Department  of 
Agriculture,  Washington,  D.  C. 


A  world  view  of  the  present  agricultural  scene  presents  a  double  paradox.  In 
many  of  the  less  developed  countries,  there  is  a  shortage  of  food  despite  great  physi¬ 
cal  potentialities  for  increasing  food  production.  Contrast  this  situation  with  the 
United  States  and  other  countries  where  farming  is  carried  on  with  modern  technology. 
Here  the  incomes  of  farm  people  are  depressed  by  supplies  in  excess  of  available 
markets . 

Chronic  food  shortages  should  not  be  tolerated  in  any  country  because  for  the 
first  time  in  human  history  it  is  physically  possible  to  provide  adequate  food  supplies 
for  all  the  inhabitants  of  the  world.  But  achievement  requires  use  of  modern  technol¬ 
ogy.  In  most  of  the  underdeveloped  countries,  adoption  of  improved  farm  technology 
would  result  in  tremendous  increases  in  food  output.  However,  the  present  primitive 
production  methods  result  in  low  yields,  and  the  great  masses  of  people  are  living  on 
the  margin  of  subsistence.  Their  entire  lives  are  occupied  with  the  struggle  for 
"daily  bread."  Their  inability  to  free  themselves  from  the  threat  of  hunger  endangers 
both  the  economic  and  the  political  stability  of  many  countries. 

In  striking  contrast,  adoption  of  improved  technology  has  resulted  in  abundant 
production  in  the  countries  with  highly  commercialized  agriculture.  Output  in  recent 
years  has  exceeded  available  markets.  Consequently,  prices  have  declined  and  farm 
people  are  not  receiving  their  proportionate  shares  of  the  fruits  of  progress.  Some 
temporary  relief  for  food-shortage  countries  has  been  provided  by  food  aid  from  food- 
surplus  countries.  But  eventually  food  imports  must  be  paid  for  with  foreign  exchange. 
Therefore,  most  of  the  long-term  solution  for  the  food-deficit  countries  must  be 
sought  in  expanding  their  domestic  food  production  by  adoption  of  improved  technology. 

Many  agricultural  leaders  have  struggled  with  the  paradox  of  either  want  or 
plenty.  The  United  Nations  Conference  on  Food  and  Agriculture  which  was  held  in  Hot 
Springs,  Virginia,  May  17-June  3,  1943,  made  "Freedom  from  Want"  its  primary  goal. 

The  information  report  of  the  Conference  stated  that:  "The  delegates  at  Hot  Springs 
began  with  Freedom  from  Want  and  with  the  first  condition  for  Freedom  from  Want,  the 
opportunity  of  every  man  to  have  enough  food  for  himself  and  his  family.  .  .  .  Two- 
thirds  of  the  people  of  the  world  spend  their  lives  on  the  land,  raising  food.  And 
two-thirds  of  the  people  of  the  world,  including  many  who  live  on  the  land,  have  never 
had  enough  to  eat.— 

We  have  made  some  progress  since  this  first  FAO  Conference  was  held  in  the 
midst  of  World  War  II.  But  available  information  indicates  that  about  three-fifths 
of  the  world's  population  are  now  living  in  areas  with  serious  food  shortages.  We 
still  have  a  long  way  to  go  to  achieve  the  goal  of  freedom  from  want  for  all  people. 

The  present  Freedom  from  Hunger  campaign  of  FAO  is  an  up-to-date  attempt  to 
deal  with  the  problem  of  want,  primarily  by  encouraging  increases  in  production  in 
food-deficit  countries,  but  also  by  mobilizing  supplies  from  the  food-surplus  countries. 
And  FAO  is  the  chief  sponsor  of  a  $100  million,  three-year,  multilateral  food-aid 
program.—' 

y  "A  Start  Toward  Freedom  From  Want."  The  Story  of  the  United  Nations  Conference 
on  Food  and  Agriculture,  1943. 

y  See  Freedom  From  Hunger  Campaign  News,  Vol.  2,  No.  9.  December  1961. 
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Recognizing  that  an  understanding  of  the  problem  is  the  first  requirement  for 
intelligent  action,  the  U.  S.  Department  of  Agriculture  in  1961  requested  the  Regional 
Analysis  Division  of  the  Economic  Research  Service  to  spearhead  a  study  of  world  food 
deficits  and  to  prepare  a  world  food  budget.  Utilizing  all  available  information  in 
the  Department  of  Agriculture  and  from  other  sources,  "The  World  Food  Budget,  1962 
and  1966"  was  prepared  and  published  in  October  1961.2/ 

As  a  first  step,  this  report  summarizes  total  food  supplies  available  for 
human  consumption  from  all  sources,  country  by  country.  It  then  relates  these  food 
supplies  to  population  in  order  to  obtaip  per  capita  consumption.  The  statistical 
bases  for  this  determination  were  the  food  balance  estimates  compiled  by  the  Depart¬ 
ment  of  Agriculture,  by  commodity  or  groups  of  commodities  for  some  80  Free  World 
countries  and  for  the  Communist  bloc.  The  consumption  year  1958  served  as  the  base 
year  for  food  balances  in  most  countries.  For  each  country,  the  food  balances  show 
domestic  production  plus  imports,  minus  exports,  plus  or  minus  changes  in  stocks, 
and  the  total  supply  available  for  all  uses.  After  deducting  quantities  used  for 
feed,  seed,  waste,  and  industrial  purposes,  the  remaining  supplies  were  broken  down 
on  the  basis  of  population.  In  this  way  the  calories  available  per  day  per  person 
were  arrived  at  on  a  national  basis. 

Production  of  major  foodstuffs  was  projected  for  each  country  to  1962  and 
1966.  These  projections  were  based  on  trends  in  output  of  individual  commodities, 
examination  of  plans  by  foreign  governments  for  increasing  production,  and  estimates 
of  likelihood  of  adoption  of  improved  practices.  The  production  projections  reflected 
the  judgment  of  country  and  commodity  specialists  concerning  the  relative  importance 
of  many  factors  affecting  future  output.  Population  projections  were  based  on  the 
best  available  estimates  of  population  trends  in  each  country. 

In  many  countries  data  were  incomplete,  but  estimates  were  based  on  the  best 
available  information,  which  frequently  was  obtained  from  scattered  sources.  This 
was  especially  true  for  Communist  Asia.  Despite  weaknesses  in  data,  the  estimates 
of  average  food  intake  per  person  appear  to  gauge  fairly  well  the  principal  food 
deficits  in  different  countries. 

A  second  task  was  that  of  measuring  the  foods  available  to  people  in  food- 
deficit  countries  against  the  amounts  and  types  of  food  needed  to  maintain  normal 
health  and  activity  in  their  own  environment.  For  this  purpose,  per  capita  nutri¬ 
tional  reference  standards  were  established,  by  countries  or  groups  of  countries, 
by  calories,  animal  and  vegetable  proteins,  and  fats.  The  reference  standards  for 
calories  were  based  on  requirements  as  developed  for  36  countries  by  FAO.  VJhen  pro¬ 
jected  for  all  countries,  the  reference  standards  varied  from  2,710  calories  in 
Canada  and  the  Soviet  Union,  to  2,300  calories  in  the  Far  East  and  Communist  Asia. 

The  reference  standard  for  total  protein  was  60  grams  per  person  per  day  and  was  used 
as  a  minimum  for  all  regions.  Of  this  amount,  the  reference  standard  included  17 
grams  of  animal  and  pulse  protein,  with  at  least  7  grams  of  animal  protein.  The 
standard  for  fat  was  set  for  all  regions  at  15  percent  of  the  calorie  standard, 
but  this  was  regarded  as  a  nutritional  floor  rather  than  a  desirable  goal. 

The  estimated  national  average  food  consumption  per  person  was  measured  against 
the  reference  standard.  This  method  provides  no  information  on  variations  in  con¬ 
sumption  among  different  groups  within  each  country.  Even  in  countries  with  average 
supplies  per  person  at  or  above  the  reference  standard,  there  are  groups  of  people 
whose  diets  fall  below  the  established  standard.  This  point  is  illustrated  by  the 
situation  in  northeast  Brazil. 


2/  Foreign  Agricultural  Economic  Report  No.  4.  Economic  Research  Service  in 
cooperation  with  Foreign  Agricultural  Service,  U.  S.  Department  of  Agriculture. 
October  1961. 
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If  food  deficits  were  expressed  in  terms  of  all  the  foods  that  people  eat  in 
different  countries,  the  resulting  data  would  be  almost  unmanageably  detailed.  For 
the  sake  of  greater  simplicity,  the  food  budget  analysis  translated  world  shortages 
of  various  foods  into  nutritional  equivalents  of  a  few  widely  known  and  used  foods. 
Thus,  animal  protein  deficits  were  expressed  in  terms  of  nonfat  day  milk;  vegetable 
protein  deficits  in  terras  of  dried  beans  and  peas;  fat  in  terms  of  vegetable  oil; 
and  other  protein  and  calorie  deficits  in  terms  of  wheat. 

Summarizing  results  of  the  study,  we  find  that  40  countries  had  adequate  food 
supplies  in  1958,  either  from  domestic  production  or  commercial  imports.  Some  of 
these  countries  were  large  exporters  of  foodstuffs;  others  were  dependent  on  commer¬ 
cial  imports  to  supplement  domestic  production.  Seventy  countries  and  territories 
were  in  the  food-deficit  category.  Production,  trade,  and  consumption  were  projected 
for  1962  and  1966.  The  following  tabulation  shows  by  world  regions  the  percentages 
of  the  total  nutritional  gap  as  projected  for  1962;  also  the  percentages  of  projected 
world  population: 


Region 

Population 

Nutritional  Gap 

Percent 

Percent 

Latin  America 

10 

6 

Africa 

11 

6 

West  Asia 

4 

3 

Far  East 

42 

60 

Communist  Asia 

33 

25 

100 

100 

It  is  evident  that  the  world  food  problem  centers  primarily  in  the  Free  Far 
East  and  Communist  Asia.  Two-thirds  of  the  cereal  shortage  (computed  in  terms  of 
wheat)  is  projected  for  the  Free  Far  East  both  for  1962  and  1966.  It  also  has 
nearly  half  of  the  animal  and  vegetable  protein  and  fat  deficits. 

Because  most  people  in  the  food-deficit  countries  subsist  largely  on  vegetarian 
diets,  the  cereal  deficit  is  a  fairly  good  index  of  the  size  of  the  food  gap.  We 
must  bear  in  mind,  however,  that  serious  shortages  of  animal  and  vegetable  proteins 
result  in  malnutrition  even  when  cereal  supplies  are  sufficient  to  meet  the  calorie 
reference  standard.  In  the  food-shortage  countries,  the  cereal  deficit  above 
commercial  shipments  was  estimated  as  about  equivalent  to  1.4  billion  bushels  of 
wheat  for  1962  (excluding  Communist  Asia). 

Perhaps  we  can  gauge  the  size  of  this  food  gap  a  little  better  if  we  compare 
it  with  the  current  wheat  production  potential  in  this  country.  Suppose  we  take  our 
all-time  wheat  acreage  record  of  75.9  million  harvested  acres  in  1949  and  assume 
yields  of  20-22  bushels  per  acre.  This  assumed  yield  is  below  current  levels  in 
recognition  of  the  fact  that  yields  would  be  lov^7er  with  a  maximum  acreage  than  under 
acreage  allotments.  Under  these  conditions,  our  total  wheat  production  would  be 
1.5  to  1.7  billion  bushels.  It  appears  that  the  1962  cereal  gap  is  about  equivalent 
to  a  U.  S.  wheat  crop  on  75  million  acres. 

The  assumed  yield  of  20-22  bushels  per  acre,  or  1,200  to  1,300  pounds,  is 
nearly  twice  the  average  yield  per  acre  in  India  or  Pakistan,  and  about  equal  to 
the  yield  of  paddy  rice  in  those  countries.  Another  way  of  expressing  the  size  of 
the  1962  cereal  food  gap  would  be  to  say  that  the  tonnage  is  roughly  equal  to  55 
percent  of  the  present  production  of  rice,  wheat,  and  coarse  grains  in  India.  In 
addition  to  the  cereal  deficit,  there  are  large  gaps  in  present  consumption  as  com¬ 
pared  with  nutritional  reference  standards  in  animal  and  pulse  proteins  as  well  as 
in  fats. 
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Why  are  we  concerned  about  wheat  and  feed  grain  surpluses,  with  a  world  cereal 
deficit  of  this  magnitude?  Isn't  this  a  glorious  opportunity  to  get  rid  of  the  wheat 
surplus?  It  has  been  a  perennial  problem  ever  since  World  War  I,  with  the  exception 
of  some  World  War  II  and  rehabilitation  years,  including  the  Korean  crisis.  Why  not 
at  least  get  rid  of  accumulated  stocks  by  shipping  them  to  food-deficit  countries 
under  the  P.  L.  480  program?  This  group  is  well  aware  of  some  of  the  fallacies  in 
this  suggestion,  but  perhaps  it  is  worthwhile  to  mention  some  of  them  in  passing. 

First  of  all,  the  receiving  countries  are  not  willing  to  accept  food  aid  that 
will  end  as  soon  as  our  stocks  are  exhausted.'  This  might  leave  them  in  an  even  more 
vulnerable  position  than  before  acceptance  of  food  aid,  because  consumers  then  would 
be  accustomed  to  more  adequate  supplies.  Consequently,  receiving  countries  are 
interested  in  a  continuing  program  with  specific  quantity  guarantees,  such  as  the 
4-year  India  program. 

Even  if  receiving  countries  were  willing  to  take  our  surplus  stocks,  their 
unloading  facilities,  warehouses,  transportation,  and  distribution  facilities  would 
not  be  adequate  to  handle  them.  And  most  receiving  countries  would  not  be  in  a  posi¬ 
tion  to  use  them  effectively  in  economic  development.  Surplus  stocks,  therefore, 
can  only  be  disposed  of  over  a  period  of  years. 

Moreover,  four-fifths  of  the  Free  World  food  deficit  is  in  the  Far  East;  and 
rice  is  the  staple  diet  of  most  people  in  these  countries.  This  audience  is  well 
acquainted  with  the  task  involved  in  changing  food  habits.  It  can  be  done,  but  food 
habits  of  long  standing  are  barriers  even  to  the  most  effective  use  of  domestic  food 
resources . 

Let  us  assume  for  the  moment,  however,  that  satisfactory  arrangements  could 
be  made  to  continue  shipments  to  receiving  countries  of  enough  wheat  to  gradually 
work  down  surplus  stocks  (including  potential  annual  increments).  Would  public 
opinion  in  the  United  States  support  legislation  to  carry  out  such  a  large-scale 
program?  I  shall  leave  this  question  unanswered,  but  it  is  my  personal  opinion  that 
it  would  be  quite  unrealistic  to  assume  either  that  all  of  U.  S.  wheat  surplus  pro¬ 
blems  can  be  solved,  or  that  food  shortages  in  the  less  developed  countries  can  be 
remedied,  by  a  stepped  up  P.  L.  480  program. 

Most  of  the  food  gap  in  deficit  countries  will  have  to  be  filled  by  increasing 
their  domestic  production.  If  this  is  to  be  accomplished,  production  in  these 
countries  will  need  to  increase  enough  to  overcome  most  of  the  deficit,  and  also  to 
provide  for  a  rapidly  increasing  population.  This  herculean  task  cannot  be  carried 
out  immediately,  and  food  aid  does  have  a  place  in  relieving  food  shortages  during 
the  transition  years.  In  fact,  P.  L.  480  type  food-aid  programs  have  a  unique  role 
to  play  in  economic  development  programs  of  food-shortage  countries.  This  will  be 
seen  more  clearly  if  we  describe  the  early  steps  in  a  development  pragram. 

We  have  learned  that  aid  programs  granted  on  a  year-to-year  basis  for 
isolated  projects  have  not  been  very  effective  in  helping  receiving  countries  to 
achieve  self-sustaining  economies.  We  now  recognize  that  effective  aid  must  be 
fitted  into  a  plan  for  economic  development  which  if  carried  out  over  a  period  of 
years  will  enable  the  receiving  country  to  increase  production  and  income  sufficiently 
to  balance  its  imports  with  exports  of  goods  and  services.  ,  But  if  a  food  shortage 
occurs  in  the  early  stages  of  national  economic  developtfient ,  it  can  become  an  effec¬ 
tive  barrier  to  economic  growth. 

Suppose  a  densely  populated  and  underdeveloped  country  decides  to  make  a 
large  investment  in  new  industrial  plants,  and  at  the  same  time  to  improve  its 
system  of  transportation  and  communications.  The  construction  phase  of  such  devel¬ 
opment  creates  additional  employment  and  increased  purchasing  power  of  workers.  A 
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high  percentage  of  the  increased  income  of  workers  will  be  spent  for  food,  and  if 
larger  food  supplies  are  not  available,  the  rising  prices  of  food  will  generate  an 
inflationary  spiral  that  will  retard  economic  development.  India  experienced  such  a 
sequence  of  events  in  1958-59.  Apparently,  similar  situations  have  developed  in  Iran, 
Indonesia,  and  some  other  countries. 

More  food  can  be  obtained  either  from  increased  domestic  production  or  from 
imports.  But  domestic  production  is  not  likely  to  respond  fast  enough  to  meet  the 
rising  demand  in  the  early  years  of  development.  And  commercial  imports  are  limited 
because  of  the  scarcity  of  foreign  exchange.  The  available  foreign  exchange  is 
needed  to  import  equipment  for  plant  construction.  Under  such  conditions.  Title  I 
of  P.  L.  480  food  programs  can  play  its  unique  role  in  an  integrated  program  to 
accelerate  economic  growth.  Food  can  be  made  available  to  meet  the  increased  demands 
and  thus  prevent  upward  spiraling  of  food  prices.  And  most  of  the  proceeds  from  the 
sale  of  P.  L.  480  products  usually  are  made  available  in  the  form  of  loans  or  grants 
to  the  receiving  country  for  investment  in  further  economic  development. 

The  construction  phase  of  an  economic  development  program  is  a  necessary  part 
of  improvement  of  agriculture  as  well  as  industry.  There  is  a  great  deal  of  under¬ 
employment  in  the  rural  villages  of  densely  populated  countries  where  70  to  80  percent 
of  the  total  population  is  directly  dependent  on  agriculture.  Some  of  the  under¬ 
employed  workers  could  be  given  employment  on  building  farm- to -market  roads,  local 
storage  facilities,  small  irrigation  projects,  and  other  improvements  that  will 
increase  the  efficiency  of  agriculture  at  the  same  time  as  total  output  is  increased. 
Such  improvements  could  be  carried  out  largely  with  hand  labor  and  use  of  local 
materials.  Much  of  it  would  have  to  be  financed  as  public  works  projects.  But  food 
aid  programs  could  help  to  finance  such  projects.  In  other  words,  the  proceeds  from 
sale  of  P.  L.  480  shipments  could  furnish  part  or  all  of  the  funds  for  agricultural 
improvement  programs  of  this  type. 

Perhaps  someone  will  raise  the  question:  l^y  are  we  interested  in  economic 
development  of  these  countries?  I  would  say,  first  of  all,  because  we  are  a  part  of 
the  Free  World  community.  It  is  my  personal  belief  that  the  Free  World,  as  we  know 
it,  cannot  endure  permanently  with  more  than  half  of  the  people  living  in  countries 
which  are  chronically  short  of  food.  Food  aid  can  provide  significant  temporary 
improvement  if  the  governments  of  receiving  countries  are  willing  and  able  to  use 
it  for  this  purpose.  But  more  important,  it  can  help  build  a  foundation  for  permanent 
improvement  of  income  and  welfare. 

A  second  reason  for  our  interest  in  economic  development  is  our  concern  for 
the  long-term  welfare  of  American  farmers.  With  average  weather,  our  food  production 
capacity  will  exceed  our  prospective  domestic  and  foreign  commercial  markets  for 
many  years  to  come.  We  are,  therefore,  interested  in  enlarging  our  markets  for 
farm  products,  even  though  we  recognize  that  food  aid  is  not  a  complete  panacea  for 
our  wheat  and  feed  grain  surpluses. 

If  food  and  fiber  can  effectively  contribute  to  economic  development  that 
will  result  in  building  self-sustaining  economies  in  the  presently  underdeveloped 
nations,  total  trade  will  increase.  Eventually  this  is  likely  to  result  in  larger 
commercial  markets  for  our  farm  products.  We  have  already  seen  this  transition 
taking  place  in  Japan  and  Italy.  It  is  underway  in  Spain. 

Preliminary  findings  from  a  study  being  conducted  in  the  Economic  Research 
Service  indicate  that  from  1950  to  1960  a  10-percent  rise  in  per  capita  income  in 
low-income  countries  was  associated  with  slightly  more  than  a  10-percent  rise  in 
per  capita  imports  of  agricultural  products  from  the  United  States.  Countries  with 
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incomes  of  $100-$200  per  capita  import  only  $l-$2  worth  of  farm  products  per  capita 
from  the  United  States,  whereas  countries  with  per  capita  incomes  of  $800-$1200  import 
$8-$12  of  fairm  products  per  capita.^' 

The  period  of  transition  to  a  self-sustaining  economy  is  likely  to  be  of  rather 
long  duration  in  the  Far  Eastern  countries,  but  eventually  self-sustaining  economies 
must  be  established,  or  they  are  not  likely  to  remain  in  the  Free  World  orbit.  They 
will  need  our  help  to  accelerate  improvements  both  in  agriculture  and  industry.  But 
once  the  economy  gets  on  the  high-speed  track  of  accelerated  growth,  both  the  increase 
in  population  and  the  gradual  upgrading  of  diets  will  push  in  the  direction  of  larger 
food  demands.  These  demands  can  then  be  met,  mostly  by  increased  domestic  production, 
but  partly  by  shifting  from  food  aid  to  commercial  imports.  Farmers  in  the  United 
States  will  then  share  in  the  larger  commercial  trade  in  farm  products,  if  we  are 
willing  to  take  other  goods  and  services  in  exchange  for  food. 

If  we  take  this  approach  to  food  aid,  it  will  involve  a  basic  shift  in  public 
understanding  of  the  reasons  for  P.  L.  480  type  food  aid  programs  in  the  United 
States--a  shift  from  regarding  them  as  temporary  surplus  disposal  operations  to 
thinking  of  them  as  food  for  economic  development  in  the  broad  setting  of  helping 
underdeveloped  countries  to  achieve  self-sustaining  economies.  We  will  no  longer  be 
worried  about  expansion  of  output  of  competing  products  in  receiving  countries, 
because  we  will  realize  that  balanced  economic  growth  results  in  larger  markets  for 
domestic  production  as  well  as  for  imports. 

The  receiving  countries  also  will  need  to  change  their  attitudes  toward  food 
aid.  In  some  countries  there  is  now  an  inclination  to  regard  the  acceptance  of  food 
aid  as  a  favor  to  the  United  States.  We  have  promoted  this  attitude  by  continuously 
harping  on  our  surplus  problem.  But  we  are  using  U.  S.  labor,  land,  and  capital 
resources  to  provide  food  aid.  These  resources  are  not  costless.  They  should  not  be 
made  available  if  they  cannot  be  used  effectively  in  the  receiving  country. 

Effective  use  of  food  in  the  receiving  country  involves  much  more  than  its 
acceptance  to  supplement  commercial  imports  in  order  to  save  foreign  exchange;  specific 
provision  must  be  made  for  receiving,  storing,  transporting,  and  distributing  food 
aid  in  order  to  maximize  its  contribution  to  economic  development. 

If  food  aid  is  regarded  as  an  integral  part  of  a  program  of  assistance  to 
achieve  rapid  economic  development,  it  can  become  a  means  of  breaking  the  food  barrier 
to  economic  progress.  But  it  will  not  serve  that  important  purpose  unless  public 
opinion  and  government  agencies  in  the  United  States  and  the  receiving  countries  are 
aware  of  the  unique  opportunities,  and  develop  programs  to  realize  them. 

Discussion.  Questions  were  concerned  with  effect  of  the  land  tenure  situation 
on  development  of  improved  agricultural  methods  in  underdeveloped  countries,  the 
degree  of  our  responsibility  for  feeding  and  otherwise  helping  these  countries,  the 
effect  of  long  term  aid  (5-10  years)  as  a  possible  deterrent  to  local  effort,  effec¬ 
tiveness  of  food  price  increases  in  stimulating  production,  elimination  of  illiteracy, 
population  growth  vs.  food  supply,  and  possible  revision  of  P.  L.  480  to  encourage 
long  range  aid.  The  following  represents  views  expressed  on  these  questions. 

Land  tenure  and  its  effect  on  incentive  and  initiative  of  people  were  described 
as  variable.  In  some  countries  it  is  important  that  adjustment  will  be  required 
before  progress  can  be  made.  Land  tenure  is  basic  in  Iran,  for  instance,  but  is  not 
the  greatest  problem  in  India.  Interest  rates  on  money  for  agriculture  may  be  very 


4/  Unpublished  analysis  by  Arthur  B.  Mackie,  Development  and  Trade  Analysis 
Division,  Economic  Research  Service. 


9 


high.  The  grower  usually  must  sell  the  crop  at  harvest.  A  large  output  may  drive 
the  price  down,  since  good  storage  may  not  be  available. 

The  view  was  expressed  that  feeding  of  peoples  of  Asiatic  countries  is  not 
wholly  our  responsibility.  The  problems  were  described  as  connected  with  poverty  and 
illiteracy.  It  was  the  speaker’s  opinion  that  if  compulsory  education  had  begun  in 
India  about  1900,  trained  people  would  now  be  available  to  assure  economic  development, 
and  India  might  have  had  neither  the  population  nor  the  pressure  on  resources  that 
she  has  today.  We  ought  to  offer  help  to  those  who  are  receptive  and  willing  to 
start  their  own  program  of  self-help.  The  United  States  is  trying  to  induce  other 
Western  countries  to  share  the  responsibility. 

The  government  of  the  receiving  country  must  realize  that  aid  is  only  a 
first  stage  in  domestic  development  and  a  partial  solution,  India's  planning 
commission,  for  example,  is  aware  of  /this  fact.  She  is  building  fertilizer  plants 
to  increase  crop  output  as  rapidly  as  possible.  Where  India  has  2  to  2-1/2  percent 
annual  population  increase,  the  Philippine  Islands  has  3  percent. 

Some  countries  are  doing  well  in  reducing  illiteracy,  Indonesia's  program  is 
commendable,  and  India  has  an  ambitious  program.  It  is  a  big  job  to  reach  600,000 
villages.  The  United  States  could  do  more  in  aid  of  basic  primary  education;  we 
have  done  better  in  higher  education. 

Increases  in  food  supply  apparently  do  not  go  together  with  population  growth. 
Sociologists  have  observed  that  an  increase  in  population  is  evident  even  under 
conditions  of  semi-starvation. 

If  revision  of  P,  L,  480  to  provide  for  longer  term  projects  were  desirable, 
its  accomplishment  would  present  some  difficulties.  The  opinion  was  given  that 
the  program  might  be  thought  of  in  terms  of  aid  to  market  development,  with  the 
hope  that  a  country  put  on  a  self-sustaining  basis  might  become  an  expanding 
market  for  some  of  our  products. 


INTRODUCTION  TO  SESSION  ON  FOOD  SUPPLY  AND  NEEDS 


George  W.  Irving,  Jr. 

Deputy  Administrator,  Agricultural  Research  Service, 
U.  S.  Department  of  Agriculture,  Washington,  D.  C. 


This  morning.  Dr,  Sherman  Johnson's  presentation  of  the  World  Food  Paradox 
set  the  stage  for  our  conference  by  providing  a  broad  factual  foundation  for  the  rest 
of  our  deliberations.  Tomorrow  and  Wednesday  we  will  discuss  how  wheat  can  be  util¬ 
ized  to  give  man  a  bigger  portion  of  his  daily  bread,  but  in  today's  panel  session — 
a  necessary  forerunner  to  considering  how  best  to  use  wheat--we  will  hear  "Observa¬ 
tions  on  the  food  traditions,  supply  and  needs  in  several  areas  of  the  world,"  It 
is  the  aim  of  the  panel  experts  to  inform  us,  of  course,  but  also  to  stimulate 
discussion  which  is  a  major  purpose  of  the  conference.  We  are  most  anxious  to  have 
a^wholehearted,  vigorous  discussion  this  afternoon. 

May  I  also  urge  that  your  questions  and  comments  be  directed  so  as  to  clarify 
issues  implied  by  the  session  topic.  There  will  be  ample  opportunity  in  subsequent 
sessions  to  discuss  other  objectives  and  we  are  hoping  to  confine  ourselves  today  to 
a  thorough  airing  of  views  on  this  one. 

There  are  obvious  questions  in  today's  topic  upon  which  we  may  anticipate 
some  enlightenment:  What  foods  now  serve  to  sustain  mankind?  What  are  the  unique 
problems  of  various  areas  with  respect  to  food  sufficiency?  To  what  extent  are  food 
traditions  inviolable?  Where  food  shortages  exist,  how  much  of  the  shortage  is 
caloric  and  how  much  deficiency  of  nutrient  balance?  Is  it  possible  that  voluntary 
food  contributions  to  underdeveloped  nations  can  lead  to  long-range  problems  more 
difficult  than  the  existing  ones? 

Is  it  humanitarian  in  the  long  run  to  provide  food  to  sustain  life  and  even 
increase  a  poverty-stricken  population  without  providing  resources  and  knowledge  to 
enable  this  population  ultimately  to  sustain  itself  in  world  market  competition?  If 
our  national  abundance  is  to  be  used  in  meeting  requirements  in  food-deficient  areas, 
it  would  seem  that  full  consideration  should  be  given  to  pathfinding  an  economic 
recovery  that  will  make  it  possible  ultimately  for  these  areas  to  pay  their  own  way. 
Sherman  Johnson  has  already  alluded  to  this.  In  the  observations  of  this  afternoon's 
panel  I'm  sure  we  can  expect  some  additional  guidance. 

We  have  among  us  today  representatives  of  organizations  who  have  been  promi¬ 
nently  concerned  with  market  development  in  food-deficient  areas  of  the  world.  In 
particular.  Great  Plains  Wheat,  Inc,  and  Western  Wheat  Associates,  Inc.  have  been 
active  for  several  years  in  introducing  wheat  and  knowledge  through  school  lunch 
programs — and  introducing  raised  bread  and  bulgur  to  many  lands  where  they  had  not 
been  known.  The  Department  of  Agriculture,  using  counterpart  funds  through  P.L.  480, 
has  been  a  major  factor,  of  course,  in  many  such  programs.  The  special  problems  of 
infant  malnutrition  have  been  faced  by  the  United  Nations  Children's  Fund,  which  has 
been  most  concerned  with  improving  each  area  of  need  with  programs  to  overcome 
deficiencies  with  native  resources.  In  addition,  private  enterprise  (DCA  Industries, 
Inc,,  for  example)  has  entered  into  programs  of  developing  markets  that  will  also 
extend  knowledge  and  encourage  development  of  native  resources  to  overcome  defi¬ 
ciencies.  The  experiences  of  all  will  be  well  worth  hearing  about  in  our 
discussions  today, 

I  should  like  to  make  two  points  in  anticipation  of  the  sessions  of  the 
conference  to  follow.  First,  although  it's  true  that  we  are  talking  today  about 
food  in  general,  we  should  ask  as  we  go  along--What  values  and  opportunities  has 
wheat  to  meet  the  specific  food  requirements  of  food-deficient  areas  of  the  world? 
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We  should  not  forget  that  supplementing  native  diets  of  many  areas  where  starchy 
foods  make  up  much  of  the  diet,  use  of  wheat  will  result  in  a  relative  protein 
improvement.  This  should  be  kept  well  in  mind  when  considering  nutrient  balance  and 
caloric  requirements. 

In  this  regard,  another  series  of  questions  may  be  asked:  Does  kwashiorkor 
exist  among  the  poverty-stricken  in  wheat-eating  areas  of  the  world?  Do  the  cassava 
and  rice  eaters  have  fuel  supplies  to  boil  raw  wheat,  and  the  technical  means  for 
debranning  parboiled  wheat?  Will  the  islanders  eat  wheat  starch  paste  as  a  substi¬ 
tute  for  poi?  Can  either  of  these  groups  be  converted  to  eating  bread? 

No  standard  procedure  can  be  applied  to  improve  all  local  situations.  Each 
area  and  location  must  be  considered  as  a  separate  problem  with  a  unique  solution. 

The  personal  observations  of  today's  speakers  may  shed  much  light  on  these  questions. 

My  second  point  is  this.  The  conversion  of  wheat  to  bulgur  and  other  products 
appears  to  provide  the  solution  to  some  of  these  problems.  It  is  appropriate  that 
we  are  meeting  here  at  the  Western  Regional  Research  Laboratory  where  interest  in 
bulgur  as  a  means  for  increasing  wheat  utilization  is  twelve  years  old  this  year. 

Some  of  the  studies  conducted  here  will  be  discussed  Wednesday,  using  the  frame  of 
reference  established  by  today's  speakers,  for  consideration  of  the  potential  use 
of  wheat  products. 

I  have  one  final  observation;  the  near -astronomical  data  reflecting  food 
requirements  in  the  world  today  bring  another  factor  into  focus.  Generally  speaking, 
it  is  not  feasible  to  accumulate  food.  Food  is  to  be  harvested  and  consumed.  The 
composite  pantry  of  mankind  contains  only  one  substance  whose  supply  has  any  signi¬ 
ficance  against  the  potential  demand  for  food,  and  that  is  cereal  grains  stored  in 
the  United  States.  Even  this  abundance  will  not  meet  world  needs  on  a  continuing 
basis.  Other  resources  might  be  developed  if  incentives  were  high  enough.  Until 
those  incentives  can  be  developed,  however,  all  solutions  to  balancing  the  World 
Food  Budget  must  include  ample  consideration  of  a  current  availability  of  wheat. 

We  may  consider  here  today,  then,  three  essentials  of  an  effective  world  food 
program:  (1)  Development  of  economic  stability  to  provide  continuing  markets  and 

self-sustaining  populations;  (2)  Conversion  of  some  of  the  food  available  for 
supplying  world  needs  to  new  products  more  acceptable  to  people  of  widely  varying 
food  habits;  and  (3)  Recognition  that  wheat  must  play  a  dominant  role  in  the 
foreseeable  future  in  any  large-scale  food  program  to  be  developed. 
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FOOD  CONSUMPTION  AND  NUTRITIONAL  STATUS  IN  ASIAN  COUNTRIES  IN 
RELATION  TO  THE  NEED  FOR  U.  S.  AID 

David  B.  Hand 

New  York  State  Agricultural  Experiment  Station 
Geneva,  New  York 


In  early  1955  the  Interdepartmental  Committee  on  Nutrition  for  National  Defense 
(lONND)  was  established  by  a  memorandum  of  agreement  by  the  Departments  of  State, 
Defense,  Agriculture,  Health,  Education  and  Welfare,  and  the  Administration  for 
International  Development  (9,  1960).  The  committee  was  later  joined  by  the  Atomic 
Energy  Commission  and  recently  by  the  Food  for  Peace  organization. 

The  purpose  of  this  committee  as  set  forth  in  the  memorandum  of  agreement.  Is 
to  supply  assistance  in  nutrition  problems  of  technical,  military,  and  economic  impor¬ 
tance  In  foreign  countries.  The  committee  Is  advised  by  a  panel  of  consultants  of 
which  I  am  one,  who  are  specialists  in  nutrition,  medicine,  agriculture,  food  technol¬ 
ogy,  and  biochemistry. 

In  all  of  its  surveys  the  Interdepartmental  Committee  on  Nutrition  for  National 
Defense  has  worked  closely  with  the  United  Nations  agencies.  Among  these  the  Pan- 
American  Health  Organization,  the  United  Nations  Children's  Fund,  and  the  Food  and 
Agriculture  Organization  have  appointed  liaison  representatives  to  the  Committee. 

Nutrition  surveys  will  have  been  completed  in  twenty-one  countries  by  July  1, 
1962  including  four  in  the  Near  East,  six  in  the  Far  East,  and  one  in  the  Middle  East 
(Figure  1). 


Figure  1.  Countries  surveyed  by  Interdepartmental  Committee  on  Nutrition  for 

National  Defense  prior  to  July  1,  1962. 

In  general,  the  survey  teams  have  consisted  of  physicians  for  the  observation 
of  nutritional  deficiency  symptoms,  biochemists  (laboratory  director  and  two  or  more 
assistants)  for  analysis  of  blood  and  urine  samples,  food-service  and  nutrition 
specialists  for  collecting  data  on  consumption  patterns,  and  a  food  technologist  or 
agricultural  specialist  for  examining  the  situation  with  respect  to  the  production 
and  processing  of  foods. 

Personnel  of  the  host  country  are  given  training  by  working  side  by  side  with 
U.  S.  team  members.  The  laboratory  equipment  is  left  with  the  host  country,  and 
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projects  are  initiated  which  are  continued  after  completion  of  the  initial  survey. 

The  procedures  followed  are  described  in  a  Manual  of  Nutrition  Surveys  (5,  1957).  In 
follow-up  activities,  the  Committee  makes  consultant  service  available  to  assist  fur¬ 
ther  in  specifically  designed  problem  areas. 

Country  comparisons  of  average  cereal  consumption  patterns  .  In  general  the 
dietary  patterns  in  Asian  countries,  in  comparison  with  Western  Europe,  are  high  in 
cereal  content.  The  cereals  serving  as  the  main  staple  food  in  these  areas  are  wheat 
and  rice. 


Except  in  the  Far  East,  wheat  is  the  principal  cereal  produced  in  all  countries 
in  the  temperate  zone.  In  the  Near  East  wheat  is  almost  the  sole  cereal  consumed  in 
diets  in  which  cereals  generally  supply  between  60  and  70  percent  of  the  calories 
(Table  1).  In  the  Middle  East,  cereal  consumption  is  more  diversified  (Table  2). 


Table  1.  Consumption  of  cereals  in  Near  Eastern  countriesf.^ 

Percent  of 
calories 

_ kg. /caput /year _  from  cereals 


Wheat 

Corn 

Rice 

Iran 

110.9 

• 

16.2 

Iraq 

111.9  , 
118. 3-' 

0.9 

20.1 

Israel 

- 

5.0 

Jordan 

112.9 

150.5- 

- 

9.8 

Lebanon 

1.3 

9.1 

Syria 

120.7 

0.6 

7.2 

Turkey 

155.9 

10.1 

2.4 

Other 

cereals 

12  9—^ 
*^2/ 
22.4-' 

0.5 

22. 9f 

22.7-' 


65.9 

66.1 

43.8 

63.5 

66.7 

64.7 
69.0 


\^/  Food  balances  in  foreign  countries  (2).  ^/  Mostly  barley, 

imported. 


^/  Largely 


Table  2. 


...  1/ 


kg./caput/y 

ear 

Percent 
calories 
from  grains 

Rice 

Wheat 

Sorghums 

and 

millets 

Pakistan 

96.7 

40.4 

5.5 

73.0 

India 

69.5 

22.4 

34.0 

65.1 

Ceylon 

92.8 

23. 0£' 

- 

57.0 

W  Food  balances  in  foreign  countries  (2).  ^/  Largely  imported. 

Rice  is  the  cereal  of  the  Far  East  and  average  diets  obtain  between  55  and  80  percent 
of  their  calories  from  cereals  (Table  3). 

Consumption  of  protein-rich  and  protein-poor  foods.  The  protein  deficiency 
problem  has  often  been  stressed  as  the  major  nutrition  problem  in  developing  countries 
Some  generalizations  can  be  made  relating  protein  deficiency  to  geographical  regions 
^nd  to  dietary  patterns.  All  countries  with  less  than  60  grams  of  protein  per  person 
per  day  are  in  the  tropics  (except  Libya  and  Pakistan) .  No  countries  using  wheat  as 
the  sole  cereal  fall  below  this  arbitrary  cut-off  point  in  protein  consumption. 
According  to  the  compilation  in  The  World  Food  Budget  (4,  1961),  in  the  Far  East  the 
low-protein  countries  are  Burma,  Indonesia,  Malaya,  the  Philippines  and  Thailand.  The 
sub-continent  of  India  also  falls  into  this  category. 
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Table  3,  Consumption  of  cereals  in  Far  Eastern  countries— 


Percent  of 

calories 

kg. /caput /year 

from  cereals 

'  2/ 
Wheat— 

Other 

Rice 

Corn 

cereals 

Thailand 

144.0 

1.2 

1.0 

65.9 

Burma 

160.7 

1.4 

0.7 

3.3 

76.0 

Malaya 

126.5 

18.8 

0.3 

1.1 

63.3 

Indonesia 

90.4 

1.1 

29.4 

- 

55.8 

Philippines 

91.1 

11.7 

27.5 

0.8 

60.3 

Taiwan 

132.6 

18.8 

0.5 

0.4 

49.5f; 

15. 2i' 

64.5 

South  Korea 

97.7 

19.0 

- 

79.7 

Japan 

115.6 

25.5 

- 

66.7 

\J  Food 

balances 

in  foreign  countries  (2) . 

^/  Largely 

imported . 

_3/  Mostly  barley. 


Since  protein  malnutrition  is  most  acute  in  countries  where  cereals  other  than 
wheat  are  consumed,  it  is  of  interest  to  compare  wheat,  rice,  and  corn  with  respect  to 
protein  composition.  These  three  cereals  differ  markedly,  not  only  in  protein  content 
(rice  7  percent,  corn  9  percent,  and  wheat  12  percent),  but  also  in  the  biological 
value  of  their  protein  (rice  72,  wheat  59,  and  corn  42).  On  a  comparative  basis,  if 
all  the  protein  in  the  diet  came  from  one  of  the  cereals,  and  if  biological  vhlue  were 
taken  into  account,  the  minimum  daily  requirement  would  be  in  the  proportion  of  44 
grams  of  protein  from  rice,  53  grams  of  protein  from  wheat,  and  75  grams  of  protein  . 
from  corn.  If  the  entire  calorie  requirements  were  supplied  by  a  cereal,  wheat  alone 
would  provide  more  than  the  minimum  amount  of  protein  needed;  rice  would  come  close 
and  corn  would  fall  far  short.  The  protein  accompanying  a  2,000  calorie  intake  of 
each  of  the  cereals  is  72  grams  for  wheat,  48  grams  for  corn,  and  39  grams  for  rice 
(Table  4) . 


Table  4.  Comparison  of  protein 

in  rice. 

corn,  and 

u  1/ 

wheat— 

Rice 

Corn 

Wheat 

Protein  content  (g./lOO  g.) 

7 

9 

12 

Estimated  protein  score 

(biological  value) 

72 

42 

59 

Daily  requirement  in  grams 

of  protein 

44 

75 

53 

Protein  accompanying 

2000  calorie  intake 

39 

48 

72 

Sebrell  and  Hand  (10) . 


It  is  evident  that  wheat  diets  do  not  require  protein  supplementation  except 
insofar  as  other  low-protein  foods  are  included.  However,  all  rice  and  corn  diets 
require  supplementation  with  high-protein  foods.  The  need  for  protein  supplementation 
is  most  urgent  for  growing  children.  The  protein  content  of  a  diet  is  dependent  on 
the  choice  of  cereal  and  other  foods  high  or  low  in  protein  (Tables  5  and  6) . 


In  general.  Far  Eastern  diets  are  characterized  by  low  quantities  of  animal 
products  such  as  meats,  fish,  eggs,  and  milk.  In  the  Far  East,  Indonesia  is  the 
only  country  that  makes  a  large  use  of  cassava  and  other  yams.  There  is  no  geograph¬ 
ical  pattern  in  the  consumption  of  pulses  which  are  consumed  in  all  developing  coun¬ 
tries  in  average  amounts  supplying  from  2  to  12  percent  of  total  food  calories.  There 
is  also  no  correlation  between  the  level  of  pulse  consumption  and  the  availability  of 
protein  in  the  national  food  balances.  There  are  marked  regional  variations  in  the 
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consumption  of  sugar.  The  lowest  consumption  is  in  the  range  of  6  to  16  kg.  per  per¬ 
son  per  year  in  the  Far  East.  In  the  Near  East  the  range  is  13  to  19  (except  for 
Israel).  High  consumption  of  sugar  is  a  nutritional  handicap  in  countries  where  the 
supply  of  protein  is  low. 

Table  5.  Protein-calorie  ratio  of  selected  low-protein  foods  (edible  portion)"^ 

Grams  protein 
per  1000  calories 


Wheat 

29 

Corn 

24 

Rice 

19 

White  potatoes 

24 

White  sweet  potatoes 

15 

Plantain 

17 

Cassava 

8 

Coconut 

9 

Dates 

8 

W  Agricultural  Handbook  No.  34  (1). 

Table  6.  Protein-calorie  ratio  of  selected  supplemental  foodsl.^ 

Grams  protein 
per  1000  calories 


Codfish 

219 

Sardines 

121 

Soy  beans 

105 

Lean  beef 

92 

Eggs 

80 

Dry  beans 

68 

Cow's  milk 

56 

Peanuts 

48 

Lean  pork 

37 

\l  Agricultural  Handbook  (1). 


Consumption  of  fats  and  oils  in  the  underdeveloped  areas  of  the  world  is  much 
lower  than  in  Western  Europe  with  no  very  pronounced  differences  between  regions. 
Although  ranges  overlap,  average  figures  would  put  the  Far  East  At  the  lowest  level  of 


consumption  (see  Tables  7,8,9). 

Table  7.  Consumption  of  selected 
protein-rich  foods  in  Near 

protein-poor  and 

Eastern  countries^^ 

kg. /caput /year 


Sugar 

Potatoes 

Pulses 

Meat 

Fish 

Iran 

16 

7 

17 

1 

Iraq 

19 

- 

10 

16 

3 

Israel 

29 

41 

4 

26 

12 

Jordan 

14 

- 

15 

10 

1 

Lebanon 

17 

19 

5 

19 

2 

Syria 

13 

6 

6 

17 

1 

Turkey 

13 

42 

9 

14 

4 

1/ 

Food  balances 

in  foreign  countries  (2) . 
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Table  8. 

Consvimption  of  protein-poor  and 

protein-rich  foods 

in  the  1 

Middle  East— ^ 

kg. /caput/year 

Sugar 

Potatoes 

^  Cassava 

Coconut  Pulses 

Meat 

Fish 

Pakistan 

18.6 

5.6^/ 

12.8 

6.7 

8.4 

India 

12.7 

5.5 

4.5 

3.2  23.1 

1.4 

6.1 

Ceylon  ) 

11.0 

8.4 

22.4 

31.8  6.9 

4.9 

18.1 

Food 

balances  in  foreign 

.  countries  (2).  2/  Roots  and 

tubers . 

Table  9. 

Consumption 

of  selected 

protein-poor  and  protein-rich  foods— ^ 

in  Far 

Eastern  countries 

kg. /caput /year 

Sugar 

Potatoes^/  Cassava  Other 

Bananas  Coconuts 

Pulses 

Meat 

Fish 

Roots 

Burma 

10 

2 

•  « 

—  •• 

10 

4 

26 

Thailand 

8 

4 

1 

16 

6 

10 

27 

Malaya 

16 

15 

2 

43  4 

7 

9 

19 

Indonesia 

11 

33 

20  92 

7 

12 

2 

9 

Philippines 

13 

33 

11 

8 

8 

10 

24 

Taiwan 

13 

71 

1  2 

- 

13 

19 

22 

South  Korea 

7 

53 

- 

- 

6 

33 

Japan 

15 

79 

- 

- 

13-^ 

4 

40 

y  Food 

balances  in  foreign 

countries  (2).  2/  White  potatoes  and 

sweet 

potatoes . 

3/  Including  soybean  cake. 


Food  consumption  patterns  from  dietary  surveys.  Food  balance  tables  give  valu¬ 
able  information  on  food  consumption  patterns  in  countries  where  the  dietary  practices 
are  relatively  uniform  provided,  of  course,  that  the  statistics  are  accurate.  This 
last  condition  is  rarely  fulfilled,  and  many  of  the  figures  in  some  food  balance  tables 
are  no  better  than  educated  guesses.  For  some  countries,  as  for  South  Vietnam,  no 
food  balance  tables  are  available. 

In  countries  of  diverse  dietary  habits,  food  balance  tables  may  give  a  mislead¬ 
ing  picture  of  food  consumption  patterns.  Diversity  results  when  ethnic  groups  have 
differing  food  preferences  or  when  more  than  one  religion  is  adhered  to  or  when  the 
population  is  sharply  stratified  along  economic  lines.  Variations  in  climate  caused 
by  differences  in  latitude,  altitude,  and  rainfall  will  influence  the  choice  of  crops 
and  consequently  the  food  consumption  pattern. 

In  all  large  countries  this  diversity  is  the  rule  rather  than  the  exception  and 
useful  information  on  food  patterns  cannot  be  obtained  from  food  balance  tables.  For 
example,  the  food  balance  table  for  Pakistan  shows  consumptions  of  rice  and  wheat  that 
are  about  equal,  yet  almost  all  the  rice  is  eaten  in  East  Pakistan  and  almost  all  the 
wheat  is  eaten  in  West  Pakistan. 

In  order  to  make  practical  recommendations  for  nutritional  improvement,  it  is 
necessary  to  know  in  detail  the  food  consumption  pattern  of  the  important  population 
segments.  This  information  can  only  be  obtained  from  dietary  surveys.  The  methods 
used  in  making  dietary  surveys  of  civilian  groups  have  been  described  by  Combs  and 
Wolf  (7).  In  the  past,  the  tediousness  of  making  dietary  surveys  has  tended  to  dis¬ 
courage  this  work.  The  methods  have  now  been  simplified  and  shown  to  be  reliable. 
Recognizing  that  the  ICNND  surveys  have  been  conducted  over  short  periods,  it  is  a 
matter  of  great  importance  that  a  sufficient  number  of  dietary  surveys  be  made  in 
every  country  in  which  nutritional  status  is  being  assessed.  These  should  be  conduct¬ 
ed  by  the  countries  themselves  at  different  seasons  and  should  include  all  critical 
population  segments. 
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Relation  of  the  nutrient  composition  of  diets  to  the  appraisal  of  nutritional 
status.  The  nutritional  status  of  the  individual  and  of  population  groups  has  been 
appraised  by  evaluation  of  the  combined  results  of  dietary  surveys  (Table  10),  deter¬ 
mination  of  the  nutrient  composition  of  the  diets  (Table  11) ,  biochemical  studies 
(Table  12),  and  clinical  examinations.  Generally,  biochemical  studies  have  consisted 
of  hematologic  tests  on  whole  blood,  measurement  of  the  serum  concentrations  of  vita¬ 
min  A,  carotene,  vitamin  C,  serum  protein,  and  protein  fractions,  and  determination 
of  the  urinary  excretion  of  thiamine,  riboflavin,  and  niacin.  The  nutrient  composi¬ 
tion  of  diets  has  been  determined  by  calculation  of  intakes  from  standard  food  tables 
as  well  as  by  chemical  analysis  of  food  composites  (Table  11).  Estimation  of  adequacy 
is  based  upon  a  suggested  guide  for  interpreting  dietary  data  (6) . 

Table  10.  Diet  patterns  obtained  from  dietary  surveysl/ 

(grams  per  person  per  day) 

Lebanon  Thailand 


Wheat 

387 

- 

Rice 

- 

440.2 

Sugar 

26 

0.2 

Meats,  poultry,  eggs  and  fish 

60 

74.9 

Milk  and  milk  products 

157 

- 

Leafy,  green  and  yellow 
vegetables 

114 

14.4 

Pulses 

30 

- 

1/  Data  obtained  by  use  of  dietary  questionnaire. 


Table  11.  Average  nutrient  intake  in  civilian  diets— 

(per  person  per  day) 


Calories 

Protein 

Vitamin  A 

Thiamine 

Riboflavin 

Vitamin  G> 

gm. 

I.U. 

mg. 

mg. 

mg. 

Lebanon 

2312 

73 

3843 

0.79 

1.11 

63 

Thailand 

1770 

47.2 

2963 

0.42 

0.50 

26 

1/  Values  obtained  by  questionnaires  and  chemical  analyses. 


Table  12.  Biochemical  findings  among  civilians --percent  "deficient"  +  "low"— 


Lebanon 

Tha  i  1  and 

Serum  vitamin  A 

15.9 

37.5 

Serum  vitamin  C 

7.4 

3.4 

Thiamine  excretion 

0 

62.0 

Riboflavin  excretionH.^ 

58.5 

92.5 

According  to  biochemical  standards  of  the  ICNND.  Adults  only. 


There  is  an  urgent  need  for  more  complete  and  more  accurate  food  composition 
tables.  In  order  to  fill  this  need  in  one  region,  the  Interdepartmental  Committee  on 
Nutrition  for  National  Defense  has  cooperated  with  the  Institute  for  Nutrition  in 
Central  America  and  Panama  in  the  preparation  of  a  food  composition  table  for  use  in 
Latin  America  (3),  It  is  hoped  that  this  work  can  be  extended  to  other  regions. 

Although  the  correlations  among  the  clinical,  biochemical,  and  dietary  evidence 
of  deficiencies  are  by  no  means  perfect,  the  most  valid  picture  can  be  derived  from 
simultaneously  examining  all  three  approaches.  The  limitations  of  such  correlations 
have  been  discussed  by  Plough  and  Bridgforth  (8). 


18 


If  the  Intake  of  a  vitamin  for  a  population  group  is  low  or  marginal  as  deter¬ 
mined  by  analyses  of  representative  diets,  it  can  be  concluded  safely  that  many  indiv¬ 
iduals  in  this  group  are  receiving  deficient  amounts  of  the  vitamin.  It  must  be  re¬ 
called  that,  in  a  survey  type  of  undertaking,  the  clinical  and  biochemical  data  are 
obtained  from  single  individuals,  but  the  dietary  data  represent  an  average  of  groups 
of  people. 

The  nutrition  problems  most  frequently  encountered  are  low  or  marginal  intakes 
of  thi6unln,  riboflavin,  vitamin  A  and  vitamin  C,  protein  malnutrition  and  iodine 
deficiency.  Low  thiamin  Intakes  are  usually  associated  with  the  use  of  polished  rice 
and  refined  wheat  flour.  Adequate  riboflavin  is  difficult  to  provide  in  diets  low  in 
animal  products.  Both  of  these  problems  can  be  remedied  at  low  cost  by  enrichment  of 
rice  and  wheat  flour.  Vitamins  A  and  C  can  be  provided  in  adequate  amounts  by  increas¬ 
ing  the  consumption  of  certain  fresh  fruits  and  vegetables.  The  solution  of  protein 
malnutrition  lies  in  developing  a  number  of  sources  of  well-balanced  protein  which  need 
not  be  of  animal  origin. 

The  degrees  of  iodine  malnutrition  have  been  assessed  by  measurement  of  the 
urinary  excretion  of  stable  iodine  and  determination  of  24-hour  uptake  of  labeled 
iodine  by  the  thyroid  gland  in  persons  with  and  without  goiter,  along  with  clinical 
examination  for  goiter.  Iodine  deficiency  and  goiter  are  widely  distributed  in  many 
countries,  occurring  in  all  age  groups  and  both  sexes,  the  most  susceptible  being  the 
school  age  child  and  pregnant  and  nursing  women,  lodization  of  salt  is  the  most  prac¬ 
tical  solution,  if  this  can  be  done  where  salt  is  produced,  refined,  or  transshipped. 

Blood  analyses  for  hemoglobin  have  indicated  wide  prevalence  of  anemia,  but 
dietary  data  have  often  revealed  iron  intakes  considered  to  be  normal  in  Western  coun¬ 
tries,  Establishment  of  the  exact  cause  of  many  of  the  anemias  is  not  a  simple  matter 
and  the  occurrence  of  low  hemoglobin  levels  is  not  a  sufficient  criterion  for  the  diag¬ 
nosis  of  iron  deficiency.  The  problem  is  further  complicated  by  the  need  to  determine 
the  true  iron  requirements  in  the  presence  of  endemic  parasitism,  by  the  variability 
of  iron  availability  in  different  food  items,  and  the  effect  of  various  physiological 
conditions  on  iron  absorption.  Altitude  and  race  must  also  be  considered  in  evaluating 
the  degree  of  anemia. 

Data  from  the  dietary  appraisal  represent  food  and  nutrients  consumed  at  the 
time  of  the  survey.  Additional  data  is  needed  to  reflect  seasonal  variations.  For 
the  development  of  practical  recommendations  and  programs  which  enable  maximum  utili¬ 
zation  of  local  resources,  dietary  intake,  food  habits,  production,  and  processing  are 
of  paramount  importance.  Other  information  is  useful  such  as  the  price  of  foods  and 
the  percent  of  income  spent  on  food. 

In  accordance  with  the  established  criteria,  it  is  evident  that  nutrition  prob¬ 
lems  exist  in  all  the  countries  surveyed  by  ICNND  (Table  13), 

Table  13.  Presence  of  nutrition  problems  revealed 
by  ICNWD  surveys  in  Asian  countries 

A:  General  nutrition  problem,  B:  Problem  in  specific  areas  of 
country  or  in  special  groups,  C:  Evidence  manifested  by  clinical 
or  dietary  or  biochemical  results  in  special  areas  or  groups. 


Calorie 

deficit 

Protein 

Vitamin  A 

Vitamin  C 

Thiamine 

Riboflavin 

Lebanon 

B 

C 

B 

A 

Vietnam 

- 

C 

B 

C 

A 

A 

Thailand 

- 

C 

B 

C 

A 

A 
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Conclusions .  ICNND  surveys  in  21  countries  have  made  clear  the  need  for  great¬ 
er  emphasis  on  nutrition.  Programs  in  nutrition  education  for  mothers  attending 
maternal  and  child  health  and  other  clinics,  for  teachers  in  the  schools,  for  those 
who  work  in  health  fields,  in  home  economics  and  in  agriculture  have  been  outlined  and 
strongly  recommended  by  the  Committee  throughout  these  regions.  This  includes  train¬ 
ing  of  nutrition  workers,  wherever  possible  making  use  of  existing  local  educational 
institutions.  Instruction  in  home  gardening  and  in  practical  methods  of  home  preser¬ 
vation  of  foods  have  been  urged. 

Recommendations  for  expansion  of  the  food  supply  are  related  to  development  and 
improvement  of  agricultural  production  and  industrial  food  processing,  and  the  storage, 
distribution,  and  marketing  of  foods.  An  important  contribution  of  food  technology  to 
nutritional  status  can  be  obtained  by  the  development  of  protein  supplements  in  forms 
that  are  inexpensive  and  acceptable.  In  all  developing  countries  there  is  a  need  for 
establishing  food  science  laboratories  in  view  of  the  key  role  of  food  science  in  the 
following  broad  fields: 


1.  In  agriculture  by  providing  improved  outlets  for  farm  products,  extending 
the  consumption  of  these  products  from  the  harvest  season  to  a  year-around  basis,  and 
preventing  waste  and  spoilage  of  temporary  crop  surpluses. 

2.  In  industry  by  providing  employment  through  an  expansion  of  food  processing 
and  by  developing  products  for  export. 

3.  In  public  health  by  improving  the  nutritional  value  of  foods  and  sanitary  ’ 
practices  in  food  handling. 

An  effective  food  science  laboratory  should  contain  specialists  in  engineering, 
food  analysis,  bacteriology,  and  nutrition.  The  laboratory  should  be  equipped  with  a 
pilot  plant  to  allow  developmental  work  on  a  semicommercial  scale. 

If  the  full,  potential  benefits  of  our  Food  for  Peace  program  are  to  be 
achieved,  the  local  currencies  obtained  from  the  sale  of  food  surpluses  must  be  used 
to  strengthen  the  health  and  economy  of  the  recipient  countries.  First  priority 
should  be  given  to  measures  that  will  help  these  countries  help  themselves  in  solving 
their  food  problems.  The  establishment  of  centers  for  research  on  foods  and  nutrition 
is  essential.  Public  Law  480  funds  are  available  in  many  countries  and  their  use  for 
research  and  health  purposes  is  permitted  under  Section  104k. 

Discussion.  Questions  were  concerned  with  the  desirable  protein  content  for 
wheat  for  export  to  various  countries,  protein  content  of  millets  and  sorghums,  period 
of  the  surveys,  criteria  for  biological  value  of  proteins,  and  potentialities  of  fish 
products.  Related  discussion  was  as  follows: 


Although  the  white  wheat  at  about  8  percent  protein  may  be  preferred  in  India, 
where  it  is  made  into  chapatis,  a  harder,  higher  protein  wheat  is  favored  in  Lebanon 
and  other  Middle  Eastern  countries.  The  12  percent  protein  level  was  that  found  in 
Lebanese  wheats.  Nutritionally,  wheat  of  10  percent  protein  would  not  be  too  far  from 
that  at  12  percent,  but  8  percent  protein  wheat  would  begin  to  be  not  so  desirable. 

The  comment  was  made  that  exported  wheat  bulgur  from  white  wheat  has  been  about  8-1/2 
percent  protein,  and  that  from  red  wheat,  10-1/2  to  11  percent  protein. 


Millet  and  sorghum  protein  values  vary  greatly.  Some  are  excellent  sources. 
Values  for  millet  were  stated  as  usually  at  8  to  9  percent,  with  some  as  high  as  25 
percent . 


The  surveys  were  made  beginning  aoout  1956,  the  Committee  having  been  organized 
It  is  difficult  to  generalize  about  the  food  habits  in  any  country.  Few 
countries  are  so  small  that  there  are  no  marked  differences  from  one  end  to  the  other. 
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Biological  values  of  proteins  were  taken  from  literature  value,  chiefly  from 
rat-feeding  tests.  These  were  relatively  old  tables,  based  on  the  Mitchell  tests,  and 
their  absolute  accuracy  cannot  be  vouched  for.  There  is  considerable  variation  in  the 
literature. 

J 

Fish  products  should  be  used  if  possible.  However,  it  is  not  always  possible 
to  get  fish  products  where  they  are  needed,  and  they  would  not  be  adequate  to  supply 
all  of  Asia's  needs. 
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The  tremendous  advances  in  all  phases  of  communication  during  the  past  fifty 
years  have  brought  even  the  remotest  areas  of  the  world  into  the  community  of  nations 
and,  consequently,  within  the  sphere  of  the  world's  interest  and  concern.  Ignorance 
of  the  activities  in  these  regions  can  no  longer  be  pleaded  as  a  reason  for  inaction 
regarding  their  pressing  problems.  Today,  we  all  have  an  obligation  to  become  familar 
with  the  status  of  the  world's  populations  and  to  take  some  kind  of  action  to  bring  to 
those  in  dire  need  the  means  whereby  they  can  ultimately  take  care  of  themselves.  Not 
the  least  of  the  many  problems  and  probably  the  most  important  is  the  problem  of  under¬ 
nourishment  and  malnutrition  which  results  in  vast  numbers  of  unnecessary  deaths  and 
so  undermines  those  who  survive  as  to  make  them  only  partially  effective.  The  work  of 
solving  the  problems  of  malnutrition  has  been  going  on,  of  course,  for  a  long  time, 
but  it  has  been  confined  to  a  relatively  small  group  of  people. 

There  is  need  for  a  more  comprehensive  understanding  of  the  preeminent  import 
tance  of  this  problem.  There  must  first  be  an  understanding  of  the  conditions  under 
which  the  peoples  in  underdeveloped  areas  are  struggling;  then  there  must  be  positive 
action  in  attacking  and  improving  these  conditions.  More  than  half  of  the  western 
hemisphere- -the  entire  Latin  America  area--is  in  the  category  of  "underdeveloped 
areas."  It  is  to  give  some  information  about  the  nutritional  deficiencies  of  these 
countries,  to  indicate  the  role  which  tradition  plays  in  relation  to  some  of  the 
nutritional  problems  here  found,  and  to  discuss  the  supplies  of  foods  and  the  unful¬ 
filled  nutritional  needs  of  the  populations  of  Latin  America  that  this  paper  has  been 
prepared. 

Latin  American  populations.  The  Latin  American  population  is  distributed 
among  twenty  countries  located  from  Mexico  to  Argentina  and  Chile.  The  topography  is 
very  complex,  with  mountain  ranges  that  divide  the  countries  into  plateaus  having 
relatively  temperate  and  uniform  climates  and  lowlands  with  tropical  or  semi-tropical 
conditions . 

Ethnically,  the  population  is  American  Indian  in  origin,  but,  as  a  result  of 
the  Spanish  conquest,  most  of  it  is  now  of  mixed  Indian-Spanish  descent,  except  for 
Brazil  where  there  is  a  mixture  of  cultures,  ranging  from  that  of  negroid  peoples  to 
the  dominating  Portuguese,  Throughout  the  area,  the  Iberian  influence  still  survives 
in  the  language,  religion,  and  social  structure,  so  that  basically  the  populations  of 
the  20  countries  have  many  similar  characteristics.  The  populations  are  predominantly 
rural,  and  the  urban  concentrations  are  confined  to  only  one  or  two  large  cities  in 
each  country.  Although  some  of  the  rural  populations  are  influenced  culturally, 
socially,  and  economically  by  the  urban  populations  and  thus  are  in  a  somewhat  improved 
condition,  the  majority  in  many  countries  have  low  social  and  economic  status,  and 
illiteracy  runs  as  high  as  70  percent  in  a  few  countries.  Seven  out  of  ten  persons 
living  in  the  rural  areas  obtain  their  food  and  livelihood  from  agriculture,  and  until 
five  to  ten  years  ago,  technology  was  almost  non-existent  in  most  Latin  American 
countries . 

According  to  recent  estimates,  the  population  of  Latin  America  totals 
198,147,000  for  the  twenty  countries  (Table  1).  Brazil,  Mexico,  and  Argentina  have 
the  largest  populations,  although  countries  such  as  El  Salvador,  Haiti,  Dominican 
Republic,  Cuba,  and  Guatemala,  in  that  order,  show  the  largest  population  densities 
(3).  Just  as  the  world's  population  is  increasing,  so  is  that  of  Latin  America-  in 
1951,  it  had  159,162,000  people.  By  1955  it  had  increased  to  175,061,000  and  from  1955 
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to  1960,  the  Increase  amounted  to  23,086,000.  Because  of  improved  medical  care, 
public  health  programs,  and  greater  food  consumption,  these  increases  are  expected  to 
continue.  Probably  the  most  pressing  problem  is  how  to  feed  the  already  large  popu¬ 
lation  of  today  and  the  potentially  greater  one  of  tomorrow,  when  advances  in  agricul¬ 
ture  and  other  phases  of  food  production  are  not  only  painfully  slow  in  some  areas  but 
are  actually  neglected  in  most  others. 


Table  1.  Latin  American  population  according  to  recent 


Nation 

Population 

(10^) 

Density 
pop ,  /kva^ 

Nation 

Population 

(10^) 

Density 
pop . /km^ 

Argentina 

20.959 

8 

Haiti 

3.505 

126 

Bolivia 

3.462 

3 

Honduras 

1.950 

17 

Brazil 

65.743 

8 

Mexico 

34.626 

18 

Colombia 

14.132 

12 

Nicaragua 

1.471 

10 

Costa  Rica 

1.150 

23 

Panama 

1.053 

14 

Cuba 

6.744 

59 

Paraguay 

1.768 

4 

Chile 

7.551 

10 

Peru 

10.857 

8 

Ecuador 

4.298 

16 

Rep.  Dominicana 

2.994 

62 

El  Salvador 

2.613 

122 

Uruaguay 

2.803 

15 

Guatemala 

3.759 

35 

Venezuela 

6.709 

7 

]^/  Taken  from;  America  an  Cifras,  Union  Panamericana ,  OEA,  1960. 


Before  much  real  progress  can  be  made  to  correct  the  conditions  which  now  ham¬ 
per  progress  toward  a  more  abundant  supply  of  food,  two  difficult  social  problems 
must  be  recognized  and  somehow  dealt  with.  First,  there  must  be  better  distribution 
of  the  land;  and  second,  effective  educational  programs  must  be  developed  and  must 
reach  the  remote  and  isolated  farmers  who  are  living  under  incredibly  bad  conditions. 
Unfortunately,  both  these  problems  are  tossed  about  for  political  purposes;  and  conse 
quently,  national  planning  for  their  solution  is  practically  nonexistent. 


Nutritional  deficiencies.  The  first  conference  on  Nutrition  Problems  in  Latin 
America,  held  in  Montevideo  in  1948  (24),  found  that  information  concerning  diets  and 
dietary  habits  was  available  for  only  a  few  countries  (26,27).  Recognizing  that  such 
information  was  basic  to  further  work  and  that  biochemical  information,  essential  to 
an  objective  assessment  of  nutritional  status,  must  be  secured  as  well,  the  conference 
recommended  that  nutritional  surveys  be  made  throughout  the  area. 


In  Venezuela,  the  National  Institute  of  Nutrition  (5-7,  39)  provided  biochem¬ 
ical  information  on  diets  which  indicated  that  riboflavin,  niacin,  thiamin,  and 
vitamin  A  intakes  were  low,  ranging  from  50  to  60  percent  of  the  recommended  dietary 
allowances  of  the  National  Research  Council.  Based  on  these  allowances,  calcium 
intake  averaged  70  percent,  while  protein  and  calorie  intakes  averaged  79  and  85  per¬ 
cent  respectively.  Other  nutrients  were  found  in  adequate  amounts.  These  reports 
also  indicated  that  economic  factors  influenced  the  diet  (6) . 


Clinical  surveys  in  Caracas,  Venezuela,  revealed  signs  of  vitamin  A  deficiency 
in  64  out  of  101  school  children.  Niacin  and  riboflavin  deficiencies  were  also 
observed  in  these  children,  and  their  hemoglobin  concentration  was  above  normal,  tfhiU 
the  red  cell  count  was  below  normal  (7,45). 

Based  on  data  collected  in  1953  in  five  areas,  the  National  Institute  of 
Nutrition  of  Ecuador  reported  deficiencies  in  calcium,  riboflavin,  and  vitamin  A 
intakes.  While  the  total  amount  of  protein  seemed  adequate,  the  proportion  of  animal 
protein  in  the  diet  was  low  (42) . 
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Reports  from  Peru  (23)  showed  that  the  diets  consumed  by  the  Peruvian  Indians 
were  low  in  protein,  calcium,  iron,  riboflavin,  vitamin  A,  and  thiamine,  and  that  pro¬ 
tein  intake  was  lower  than  is  desirable.  Muscular  development  was  frequently  found  to 
be  poor;  clinical  signs  of  vitamin  A  deficiency  were  common;  and  a  high  prevalence  of 
intestinal  parasites  was  found  (2).  Other  studies  indicated  that  anemias  were  wide¬ 
spread  and  were  macrocytic  and  hypochronic.  The  diets  of  children  on  cotton  planta¬ 
tions,  in  fishing  villages,  and  jungle  towns  were  discovered  to  be  low  in  calcium, 
vitamin  A,  riboflavin,  protein,  and  iron;  and  growth  and  development  studies  indicated 
that  these  children  were  below  normal  for  their  ages  (53,54). 

From  Colombia,  the  reports  (41,52)  indicated  that  the  diet  of  the  well-to-do 
socio-economic  class  was  adequate,  while  the  food  consumption  of  the  lower  socio¬ 
economic  classes  was  low  in  both  quantity  and  quality.  Fat  consumption  was  high  for 
both  groups.  The  children  were  found  to  be  both  light  in  weight  and  short  in  height, 
and  about  90  percent  were  affected  by  ircn-def iciency  anemia.  Similar  deficiency 
signs  were  also  seen  in  adults.  Vitamin  A  deficiency  was  common,  and  pellagra  was 
present  in  a  mild  form  in  the  corn-consuming  areas  of  the  interior.  Beriberi  was  rare, 
while  riboflavin  deficiency,  accompanied  by  angular  stomatitis,  was  common.  Vitamin  C 
deficiency  was  also  reported.  Other  surveys  in  Colombia  suggested  that  diets  were  low 
in  calories  and  calcium  (41). 

From  Chile  (49)  it  was  reported  that  the  mean  national  diet  was  adequate  in 
protein  content  as  shown  by  nitrogen  balance  tests  in  rata.  When  this  diet,  contain¬ 
ing  12.8  percent  protein,  was  supplemented  with  8.5  or  11.8  percent  milk,  or  when 
calcium  was  added  in  the  same  proportion  as  that  in  8.5  percent  milk,  the  growth  of 
rats  improved.  The  conclusion  was,  therefore,  that  the  diet  was  low  in  calcium.  Fur¬ 
ther  tests  indicated  low  values  for  iron,  thiamin,  riboflavin,  vitamin  A,  and  niacin. 

A  report  from  Bolivia  (40)  indicated  low  intakes  of  calcium,  riboflavin, 
thiamin,  and  vitamin  A,  and  in  some  cases  evidence  was  found  of  deficient  intakes  of 
calories,  protein,  and  iron.  Diets  of  workers  and  their  families  were  in  general  less 
adequate  than  were  those  consumed  by  the  farm  owners  and  by  members  of  urban  households. 

Several  reports  from  Brazil  revealed  iron,  calcium,  vitamin  A,  vitamin  C,  and 
vitamin  B-complex  deficiencies  as  well  as  protein  deficiency  evidenced  by  the  common 
occurrence  of  kwashiorkor  (20-22,  37,55).  Because  of  differences  in  agricultural 
production  and  climatic  conditions,  some  areas  of  the  councry  appeared  to  be  more 
affected  than  others.  The  diet  of  northern  Brazil  was  reported  (43)  to  be  monotonous 
and  imbalanced,  only  minor  changes  having  occurred  during  the  last  25  years.  Intakes 
of  vitamin  A  and  calcium  in  all  socio-economic  classes  were  generally  low  because 
dairy  products,  vegetables,  and  fruits  are  little  used. 

From  Central  America,  several  reports  indicated  low  intakes  of  protein  from 
animal  sources,  of  riboflavin,  and  of  vitamin  A  (30-32).  Clinical  surveys  among 
school  children  revealed  consequent  retardation  of  growth  and  bone  maturation.  The 
widespread  occurrence  of  the  "Sindrome  Pluricarencial  de  la  Infancia  (SPI)"  in  the 
area  is  additional  clinicopathological  evidence  of  the  serious  dietary  deficiency  of 
animal  proteins,  or  of  other  well-balances  proteins  (4,36,47,51). 

Also  recognized  as  a  serious  public  health  problem  in  all  of  the  Latin  American 
countries  is  the  high  prevalence,  in  some  communities  up  to  80  percent  of  endemic 
goiter  (48).  It  has  been  accepted  that  endemic  goiter  is  produced  by  a  relative  iodine 
deficiency  in  the  diet,  although  the  effect  of  goitrogenic  factors  on  relative  iodine 
requirements  has  not  been  investigated  in  Latin  America.  The  Third  Conference  on 
Nutrition  Problems  in  Latin  America  (25)  recommended  that  potassium  iodate  be  added  to 
crude  salt  at  levels  of  one  part  of  iodine  to  10,000  to  20,000  parts  of  salt.  It  also 
recommended  the  enactment  of  legislation  requiring  the  iodization  of  salt  in  all  coun¬ 
tries  where  goiter  is  prevalent. 
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The  most  widespread  and  serious  nutritional  problem  in  Latin  America  (the  one 
that  affects  half  of  the  children  born  into  the  low-income  groups)  is  kwashiorkor. 

Most  deaths  from  protein  malnutrition  occur  after  weaning,  and  the  mortality  of  chil¬ 

dren  from  one  to  four  years  old  is, the  best  index  of  the  seriousness  of  this  problem 
(^>^7>51).  While  the  mortality  of  children  one  to  four  years  of  age  in  the  United 
States  and  most  countries  of  Western  Europe  is  around  1  per  1000,  in  four  rural 
Guatemalan  towns  a  mortality  rate  of  50.3  per  1000  children  was  found  after  a  careful 
investigation.  Nearly  two-fifths  of  these  one  to  four  year  olds  had  died  from 
kwashiorkor,  and  the  remainder  had  died  almost  equally  from  infectious  diarrhea  and 
systemic  infections.  Probably  very  few  oi  the  latter  would  have  died  if  they  had  been 
well  nourished  (4,47). 

Table  2  shows  the  seriousness  of  kwashiorkor  in  areas  where  this  deficiency 
disease  is  common  as  compared  with  deaths  occurring  in  countries  where  kwashiorkor  is 
rare  or  unknown  (4,51).  Another  disease  of  severe  malnutrition  in  children  is  maras¬ 
mus,  which  develops  when  the  child  is  deprived  not  only  of  adequate  protein  but  also 

of  calories  and  other  nutrients.  Table  3  shows  the  number  of  children  0  to  4  years  of 
age  in  the  several  Latin  American  countries,  a  large  percentage  of  whom  are  exposed  to 
protein,  calorie,  and  vitamin  deficiencies  and  who  will  continue  to  lack  sufficient 
food  in  future  years  if  conditions  are  not  improved  (3). 

Table  2.  Specific  mortality  rates,  per  1000  population,  of  children  1  to  4  years 


of  age  in  selected  countries,  including  Latin  America  (1955-56)— 


Countries  where 
kwashiorkor  is 
rare  or  unknown 

Mortality 

Countries  where 
kwashiorkor  is 

common 

Mortality 

Argentina 

3.8 

Colombia 

20.3 

Australia 

1.3 

Ecuador 

28.8 

Belgium 

1.6 

Egypt 

60.7 

Canada 

1.5 

El  Salvador 

22.7 

France 

1.6 

Guatemala 

42.7 

Japan 

3.8 

Guinea 

55.4 

Netherlands 

1.2 

Mexico 

24.0 

Swed en 

1.0 

Thailand 

14.5 

United  States 

1.1 

Venezuela 

12.5 

1/  Summary  of 

Four-Year  Reports 

on  Health  Conditions  in  the 

:  Americas.  Pan 

American  Sanitary  Bureau,  Regional 

Office 

of  the  World  Health 

Organization, 

Scientific  Publication  No.  40,  Washington, 

D.  C.,  1958. 

Table  3.,  Latin  American  pop 

ulation,  0-4  years 

old-^ 

Nation 

Population 

Date 

Nation 

Population 

Date 

Argentina 

1,781,409 

1947 

Haiti 

347,872 

1950 

Bolivia 

425,663 

1950 

Honduras 

215.662 

1950 

Brazil 

8,370,880 

1950 

Mexico  3 , 

969,991 

1950 

Colombia 

1,873,080 

1951 

Nicaragua 

168,910 

1950 

Costa  Rica 

132,635 

1950 

Panama 

122,474 

1950 

Cuba 

737,025 

1953 

Paraguay 

217,640 

1950 

Chile 

779,139 

1952 

Peru 

960,981 

1950 

Ecuador 

533,238 

1950 

Rep,  Dominicana 

375,841 

1950 

El  Salvador 

289,054 

1950 

Venezuela 

847 , 748 

1950 

Guatemala 

469,782 

1/  America  en 

Cifras,  Uni^n  Panamericana 

,  OEA,  1960. 
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It  has  been  stated  (38)  that  more  than  half  of  the  population  of  Latin  America 
obtain  only  65  percent  of  their  caloric  requirements;  that  the  protein  content  of  the 
diets  is  generally  low  and  of  poor  quality,  and  that  vitamin  deficiencies  are  commonly 
associated  with  these  diets.  Agricultural,  economic,  cultural,  and  sociological  fac¬ 
tors  are  causes  in  the  etiology  of  protein  malnutrition. 


Food  production.  Although  Latin  America  is  considered  by  the  world's  economists 
as  one  of  the  most  promising  areas  for  greater  food  production,  little  is  being  done 
to  fulfill  this  promise.  Basically,  food  production  depends  upon  agricultural  prac¬ 
tices,  even  though  topography  and  locality  influence  its  pattern.  In  much  of  Latin 
America,  agricultural  practices  are  almost  primitive,  for  most  of  the  cultivation  is 
done  either  by  hand  or  with  the  crudest  kinds  of  implements.  For  a  number  of  years, 
nevertheless,  agricultural  production  rose  steadily;  however,  during  the  recent  past 
it  has  slowed  down.  In  1953-54,  the  index  for  agricultural  production  was  96;  it  rose 
in  1955-56  to  101;  rose  again  in  1958-59  to  114.  For  1959-60,  however,  preliminary 
estimates  indicate  that  it  will  be  down  to  112.  If  this  trend  continues,  the  already 
serious  food  situation  will  deteriorate  further,  for  the  annual  margin  of  production 
over  population  has  been  estimated  as  slightly  less  than  1  percent  in  Latin  America 
(35).  With  increases  in  population  and  decreases  in  agricultural  production,  a  crisis 
might  well  develop.  Table  4  gives  some  statistics  on  agricultural  food  production  in 
Latin  America  (3,35). 


Table  4,  Production 

of  major  commodities 

(million  metric  tons)~^ 

Latin  America 

2, 

North  America" 

198,147,000 

201,370,000 

population 

population 

Wheat 

9.72 

41.96 

Maize 

21.06 

111.57 

Rice 

4,23 

1.57 

Sugar 

17.04 

-- 

Citrus  fruit 

4.71 

7.33 

Bananas 

10.50 

«... 

Coffee 

3.72 

Cocoa 

0.33 

«... 

Animal  fats 

-- 

2.85 

Milk 

20.20 

64.75 

Meat 

6.75 

13.66 

Eggs 

0.95 

4.01 

1/  The  State  of 

Food  and 

Agriculture, 

FAO,  1960.  2/  U.  S.: 

183,285,000;  Canada: 

18,085 

,000. 

Many  Latin  American  countries,  particularly  those  that  are  less  developed,  are 
trying  to  increase  diversification  of  their  agricultural  production  both  to  free 
themselves  of  dependence  on  a  very  limited  range  of  export  crops  and  to  improve  the 
nutritional  quality  of  the  diets  of  their  populations.  This  work  is  being  done  very 
slowly,  however,  and  it  will  be  some  time  before  any  effect  will  be  evident. 

Although  large  areas  of  land  are  still  available,  millions  of  people  through“Out 
tropical  America  are  still  forced  to  wrest  a  living  from  over-worked  farms  that  become 
less  and  less  productive  as  the  years  pass.  Agricultural  production  is  far  behind 
what  it  should  be  because  of  the  following  reasons;  (1)  failure  to  employ  modern 
techniques  in  relation  to  soil  conservation,  soil  fertility,  forage,  food  crops,  and 
animal  husbandry;  (2)  failure  to  use  better  varieties  of  plants  or  breeds  of  farm 
animals;  (3)  high  production  costs;  (4)  lack  of  communication,  and  in  some  cases,  bad 
distribution  of  land. 
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Many  of  these  problems  could  be  solved  if  more  competent  agricultural  experi¬ 
ment  stations  were  carrying  out  the  research  needed  to  help  the  small  farmer  solve  his 
problems,  and  if  governments  paid  more  attention  to  agriculture.  As  it  is  now,  each 
fairmer  must  carry  out  his  own  "agricultural  research"  which,  good  or  bad,  he  keeps 
secret  from  his  competition.  Practically  all  the  agricultural  experiment  stations  in 
this  area  of  the  world  are  situated  on  the  richer  lands  and  devote  their  efforts  to 
solving  the  problems  of  the  big  producers  who  can  afford  to  institute  new  procedutes 
and  to  buy  the  equipment  necessary  for  large  scale  operations.  The  result  is  that  the 
producers  of  the  big  crops,  such  as  coffee,  cotton,  sugar,  and  rubber,  upon  which  the 
economies  of  many  Latin  American  countries  depend,  reap  the  benefits  of  agricultural 
research,  while  the  problems  related  to  producing  food  for  increasing  populations, 
equally  important  to  the  well-being  of  the  countries,  are  scarcely  recognized  and 
rarely  given  attention. 

In  addition  to  this  very  serious  lack  of  assistance,  crop  losses  caused  by 
insects  and  adverse  environmental  conditions  also  have  a  depressing  effect  on  agricul¬ 
tural  production.  Furthermore,  many  small  farmers  cannot  afford  to  buy  the  insecti¬ 
cides,  herbicides,  and  fertilizers  which  could  be  enormously  helpful  in  increasing 
their  yields.  Lack  of  an  overall  program  of  soil  conservation,  year  after  year, 
reduces  useful  land  into  waste  areas.  Farm  machinery  and  the  materials  to  keep  the 
machinery  functioning  are  also  far  too  costly  for  most  farmers,  and  sometimes  machin¬ 
ery  which  is  available  cannot  be  used  because  the  contours  of  the  land  and  weather 
conditions  are  such  that  the  machinery  cannot  be  operated  efficiently. 

In  general,  little  emphasis  is  given  to  successful  cultivation  of  cereal  and 
vegetable  crops.  In  fact  production  of  basic  cereal  grains  and  starch  roots  has 
expanded  more  slowly  than  has  total  production  in  Latin  America.  Table  5  shows  1958 
production  figures  for  wheat,  rice,  and  corn.  The  few  efforts  with  these  crops  that 
agricultural  stations  make  seem  to  be  related  only  to  the  quantity  of  yields,  whereas 
the  quality  of  the  products  should  receive  at  least  equal  attention. 

Table  5.  Cereal  production  (1958)  (1000  tons)— ^ 


Nation 

Wheat 

Rice 

Corn 

Nation 

Wheat 

Rice 

Corn 

Argentina 

6720 

157 

4932 

Honduras 

1 

19 

261 

Bolivia 

11 

21 

100 

Mexico 

1322 

252 

5154 

Brazil 

589 

110- 

3829 

7737 

Nicaragua 

-- 

33 

108 

Colombia 

420 

800 

Panama 

--32/ 

104 

80 

Costa  Rica 

-- 

57 

60 

Paraguay 

16 

290 

Cuba 

-- 

253 

155 

Rep .  Domincana 

-- 

116 

98 

Chile 

1178 

87 

130 

Peru 

150 

196 

290 

Ecuador 

39 

113 

143 

Uruguay 

525 

37 

119 

El  Salvador 

-- 

13 

142 

Venezuela 

3 

19 

358 

Guatemala 

22 

12 

469 

\/  The  State  of  Food  and  Agriculture,  FAO,  1960.  1955.  3^/  1956. 


INCAP,  in  cooperation  with  the  Rockefeller  Foundation  and,  when  possible,  with 
local  agricultural  organizations,  has  been  actively  engaged  in  studies  related  to 
improving  the  quality  of  corn  and  sorghum  (10,16).  Except  for  a  relatively  few  studies, 
little  attention  has  been  given  to  beans.  The  production  figures  (3,35)  for  this  food 
crop  are  shown  in  Table  6.  Because  of  its  high  protein  content,  more  emphasis  should 
be  placed  on  this  food  because  it  can  complement  cereal  protein  to  a  large  extent;  its 
production  is  relatively  low,  and  its  quality  has  received  little  attention.  Little 
is  known  about  the  quality  of  forages  in  Latin  America.  Only  a  few  institutions  like 
INCAP  have  studied  forage  crops,  even  though  the  possibilities  of  increasing  food 
production  by  improving  forage  are  tremendous  (12,13,50). 
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Table  6.  Dried  bean  and  milk  production  (1957)  (1000  tons)— ^ 


Nation  Dried  bean  Milk _ Nation _ Dried  bean  Milk 


Argentina 

23 

4662 

Honduras 

28 

-  - 

Brazil 

1454 

4407 

Mexico 

410 

2750 

Colombia 

72 

2085^/ 

Nicaragua 

12 

-- 

Costa  Rica 

15 

76 

Panama 

4 

74 

Cuba 

17 

772  , 

Paraguay 

18 

130 

Chile 

91 

82  5i' 

Peru 

27 

390 

Ecuador 

23 

360 

Rep.  Dominicana 

18 

— 

El  Salvador 

13 

-- 

Uruguay 

-- 

630 

Guatemala 

24 

93 

Venezuela 

69 

378 

1/  America  en  Cifras,  Union  Panamericana,  OEA,  1960.  1956,  1955. 


Another  area  where  little  has  been  done  is  in  milk  and  beef  production,  althou^ 
the  potentialities  of  some  regions  are  quite  promising.  Milk  production  figures  for 
individual  countries  (3)  are  also  shown  in  Table  6.  Cattle,  both  dairy  and  beef,  are 
now  fed  mainly  on  grass  because  practical  and  economical  feed  concentrates  are  seldom 
available;  and  salt  mixtures,  which  in  some  more  advanced  countries  have  resulted  in 
significant  increases  in  milk  and  beef  production,  are  unknown.  Swine  production 
suffers  more  or  less  the  same  disadvantages.  Parasitism,  both  internal  and  external, 
decreases  animal  food  production,  but  very  little  research  has  been  done  to  fight  this 
problem.  In  many  countries,  however,  poultry  and  egg  production  has  been  increasing, 
even  though  costly  protein  concentrates  for  feeding  must  be  imported.  In  many  instan¬ 
ces,  the  agricultural  industry  is  competing  with  humans  for  the  cereal  grains,  with 
the  poor  not  being  compensated  because  they  cannot  afford  to  buy  poultry  and  eggs. 

Added  to  the  problems  of  agricultural  production  are  those  of  conservation.  If 
losses  of  stored  grains  are  high  for  the  most  advanced  countries,  it  is  not  hard  to 
realize  how  enormous  they  can  be  in  many  Latin  American  countries.  Large  volumes  of 
milk  are  produced  in  many  areas,  for  example,  but  because  of  poor  sanitation,  lack  of 
storage  facilities,  high  temperatures,  inadequate  and  costly  transportation,  milk 
either  cannot  be  distributed  properly  or  the  cost  of  its  distribution  is  so  high  that 
most  rural  and  many  urban  populations  cannot  afford  to  buy  it. 

Food  technology  is  little  known  in  many  areas  of  Latin  America,  and  although 
some  foods  are  processed,  there  is  little  or  no  understanding  of  quality  control.  In 
many  instances  processors  of  agricultural  crops,  such  as  oil  seeds  and  others,  do  not 
know  or  care  about  the  benefits  which  could  be  obtained  from  controlled  operation. 

Only  slowly  are  plant  and  product  control  coming  into  use. 

The  Latin  American  countries  are  rich  sources  of  new  crops  for  either  food  or 
industrial  purposes.  The  potentialities  of  the  whole  area  are  tremendous,  but  they 
are  not  being  efficiently  utilized  because  no  real  chemical  or  biological  knowledge 
about  them  is  available.  Urgently  needed  are  research  and  personnel  trained  in 
agriculture,  chemistry,  and  other  sciences  so  that  the  area's  resources  can  be 
utilized  and  food  production  can  be  significantly  increased. 

Because  of  the  inefficient  production  of  agricultural  crops  and  animal  products, 
the  lack  of  agricultural  and  technological  knowledge,  the  poor  preservation,  and  the 
poor  and  costly  transportation,  the  cost  per  unit  of  many  good  quality  foods  becomes 
so  high  that  large  groups  of  people  cannot  afford  them. 

Food  supply,  consumption,  and  habits.  Latin  America  presents  a  varied  picture 
of  food  habits;  even  within  relatively  short  distances  great  differences  exist  in  food 
Consumption,  preparation,  preservation,  and  distribution.  Recent  dietary  surveys  show 
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that  European  foods  have  added  greatly  to  the  variety  of  diets  in  Latin  America;  how¬ 
ever,  the  native  diets  still  exist,  and  sometimes  they  have  proved  to  be  of  better 
nutritive  value  than  are  the  new  diets.  In  some  communities  the  poorer  families  show 
a  nutritionally  superior  diet;  tha  wealthier  have  been  drawn  away  from  the  better 
balanced  Indian  diet  by  the  urban  habit  of  consuming  sweets,  wheat  bread,  and  fats. 
Examination  of  food  habit  changes  in  Latin  America  has  indicated  that  these  have 
changed  less  rapidly  than  have  other  aspects  of  the  culture;  and  when  they  occur  it 
is  because  of  a  more  profound  change  in  the  entire  social  structure.  The  addition  of 
wheat  bread,  milk,  eggs,  and  greater  quantities  of  meat  to  the  Latin  American  diet  is 
a  part  of  urbanization,  and  the  motives  leading  to  their  acceptance  have  little  to  do 
with  better  nutrition  (1). 

As  mentioned  earlier,  food  production  is  fundamental  in  the  etiology  of  malnu¬ 
trition,  particularly  that  of  protein,  and  is  a  very  important  factor  in  determining 
food  availability.  Table  7  gives  some  statistics  on  food  supplies  for  human  consump-. 
tion  in  selected  countries  in  Latin  America  (35,36).  It  is  evident  that  cereal  grains, 
starchy  foods,  and  sugar  are  somewhat  more  avaij.able  in  all  the  countries,  while  meat 
and  other  animal  products  are  less  available  in  the  majority.  Dried  beans  which  could 
effectively  complement  the  cereal  grains  are  in  very  short  supply.  INCAP  studies  have 
found  that  the  most  satisfactory  complementation  of  cereal  and  bean  protein  was  achiev¬ 
ed  when  each  of  these  foods  provided  50  percent  of  the  protein  in  the  mixture  (17) . 
Table  8  shows  average  food  consumption  per  person  per  day  in  rural  and  urban  areas  of 
Central  America.  The  striking  differences  in  the  rural  diet  of  Guatemala,  as  compared 
with  the  diets  of  the  other  countries,  are  due  to  the  fact  that  the  Guatemalan  rural 
population  is  mainly  Indian  and  the  urban  is  Mestizo.  In  Honduras,  Nicaragua  and 
Costa  Rica,  the  availability  of  milk  is  greater,  and  the  consumption  of  dairy  products 
is  therefore  higher  (29).  In  general,  animal  food  products  are  consumed  in  lower 
quantities  and  starchy  foods  and  cereals  in  larger  quantities  in  the  rural  areas. 

When  consumption  of  cereals  in  Central  American  urban  and  rural  areas  was  estimated, 
it  was  found  that  wheat  products  were  used  more  as  the  areas  moved  from  rural  to  urban. 
Consequently,  as  urbanization  increases  in  these  countries,  there  will  be  a  continuous 
increment  in  the  consumption  of  wheat  products. 

Table  7.  Food  supplies  available  for  human  consumption  in  selected  countries 


(kg.  /caput /year)—' 


Cereals 

Starchy 

foods 

Sugar 

Dried 

beans 

Vegeta¬ 

bles 

Fruit 

Meat 

Eggs 

Fish 

Milk 

Fats 

Argentina 

104 

75 

33 

2 

41 

81 

118 

9 

4 

140 

13 

Brazil 

90 

73 

33 

26 

25 

114 

29 

5 

2 

58 

65 

Chile 

125 

64 

33 

13 

56 

31 

30 

5 

31 

92 

7 

Colombia 

75 

63 

51 

5 

18 

55 

35 

2 

2 

73 

5 

Ecuador 

78 

61 

25 

12 

23 

275 

11 

3 

2 

76 

4 

Mexico 

156 

8 

27 

17 

19 

61 

12 

7 

2 

78 

9 

Paraguay 

81 

260 

16 

14 

- 

159 

49 

- 

- 

73 

13 

Uruguay 

105 

46. 

37 

1 

35 

55 

123 

7 

1 

182 

18 

Venezuela 

81 

82 

33 

15 

10 

39 

25 

6 

15 

120 

10 

1/  Bengoa  and 

Saldivia, 

Arch. 

Venezol 

.  Nutrio. 

,  2:327 

,  357, 

1951. 
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Table  8.  Average  food  consumption  (grams/person/day)  in  rural 
and  urban. areas  of  Central  America— 


„  j  2/ 

Food  groups— 

Guatemala 

El  Salvador 

Honduras 

Nicaragua 

Costa 

Rica 

Panama 

R 

U 

R 

U 

R 

U 

R 

U 

R 

U 

R 

U 

(R  =  rural. 

U  =  urban.) 

Dairy— ^ 

10 

129 

46 

118 

136 

231 

316 

378 

114 

200 

47 

75 

Eggs 

4 

6 

5 

21 

5 

4 

4 

2 

4 

6 

8 

1 

Meats,  fish 

34 

45 

21 

66 

49 

59 

32 

71 

20 

50 

83 

87 

Pulses 

58 

64 

60 

48 

56 

47 

85 

45 

64 

68 

54 

20 

Vegetables 

61 

46 

32 

82 

127 

82 

214 

31 

82 

82 

6 

30 

Fruits 

23 

33 

1 

34 

30 

33 

8 

16 

49 

22 

36 

26 

Musaceaes 

2 

16 

27 

44 

18 

24 

16 

58 

51 

52 

36 

67 

Starchy  roots 

5 

9 

5 

14 

9 

32 

7 

15 

24 

80 

35 

29 

Cereals 

494 

290 

326 

244 

367 

264 

182 

231 

250 

240 

189 

183 

Sugars 

47 

40 

32 

32 

40 

33 

33 

54 

122 

112 

53 

43 

Fats 

1 

7 

6 

23 

5 

21 

12 

22 

7 

35 

35 

26 

^/Flores,  M,  In;  Tradition  Science  and  Practice  in  Dietetics.  Proc.  of  the  3rd 
International  Congress  of  Dietics.  London  10-14,  July  1961.  Yorkshire,  Great  Britain, 
Wm,  Byles  and  Sons,  Ltd,  of  Bradford,  1961,  p.  23-27.  Amounts  of  edible  portions. 

3/  In  terms  of  liquid  milk. 

Eating  habits  and  economic  factors  influence  food  consumption.  Each  cultural 
group  has  its  ovm  food  preferences  and  sources  and  its  own  methods  of  preparation.  In 
Mexico  and  most  of  the  Central  American  countries,  for  example,  corn,  consumed  in 
large  quantities,  is  prepared  in  the  form  of  tortillas  and  gruels  (15).  The  people  of 
Colombia  eat  corn  with  the  germ,  and  Venezuelans  eat  it  without  the  germ.  In  Panama, 
rice  is  the  most  important  cereal,  while  in  Uruguay,  Chile,  and  Argentina,  wheat  is 
consumed  in  large  quantities  (36).  Table  9  shows  the  production  and  consumption  of 
wheat  and  com  in  several  countries  in  South  America  (33).  In  some  countries  like 
Peru,  Venezuela  and  Brazil,  corn  provides  more  calories  and  protein  than  wheat.  In 
general,  in  the  countries  where  wheat  production  is  low,  its  consumption  is  also  low, 
due  to  the  fact  that  the  prices  of  wheat  products  are  higher  than  the  people  can  afford 
to  pay.  In  Venezuela,  for  example,  the  use  of  wheat  plus  rice  for  bread-making  is 
encouraged  because  of  the  relatively  large  amount  of  rice  and  the  high  cost  of  wheat. 

To  sell  the  idea  of  this  combination,  it  is  advertised  that  wheat-rice  has  (a)  a,  higher 
protein-efficiency  ratio,  (b)  better  flavor  and  texture,  (c)  longer  shelf  life,  and 
(d)  that  it  helps  the  economy  of  rice  producing  countries  by  saving  domestic  capital 
by  reducing  wheat  imports.  In  some  countries  to  save  domestic  capital,  bread  is  made 
from  a  mixture  of  locally  available  roots  or  starch  and  wheat  flour  (44). 


Table  9.  Calorie  and  protein  intake  (grams /day)  from  wheat 
  and  corn  in  selected  countries!.^ 


Country 

Production 

Per  capita 
consumption 

Calories /day 

Protein 

g./day 

Wheat 

Corn 

Wheat 

Corn 

V/heat 

Corn 

Wheat 

Corn 

2/ 

Argent ina“ 
Chilel/ 

Brazil- 

Peru-L' 

Uruguay-'  , 
Venezuela— 

7690 

2546 

295.5 

13.2 

1076 

47 

32.2 

1.3 

916 

69 

344.5 

-- 

1254 

- 

37.6 

424 

6218 

62.9 

95.6 

220 

344 

7.4 

8.9 

127 

612 

64.6 

181.8 

235 

647 

7.0 

17.3 

818.6 

212. 

2  240.1 

8.8 

874 

52 

26.2 

0.7 

4.2 

312. 

9  70.6 

138.5 

257 

499 

7.7 

12.9 

1/  FAO,  Food 

Balance 

Sheets , 

Rome,  1955 

.  2/  : 

1955  3/  1952 

4/ 

1947.  5/ 

1954. 

6/  1951. 
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Table  10  shows  the  average  consumption  of  corn  and  wheat  in  the  Central 
American  countries  (28) .  Consumption  of  corn  outweighs  that  of  wheat  in  all  the 
countries  shown.  In  some  rural  towns  in  Guatemala,  corn  consumption  per  person  per 
day  has  been  found  to  provide  up  to  74  percent  of  the  daily  protein  intake.  The  quan¬ 
tities  given  provide  15  to  34  grams  of  protein  equivalent  to  32  to  49  percent  of  the 
daily  protein  intake,  which  varies  from  40  to  66  grams  per  adult.  In  all  countries, 
wheat  consumption  is  higher  among  the  urban  population.  The  average  consumption  of 
animal  protein  is  relatively  low,  varying  from  7  to  20  grams  per  person  daily  (29), 
These  tables  indicate  that  corn,  because  it  is  one  of  the  main  items  of  the  Indian 
culture  and  its  production  is  very  cheap,  is  consumed  in  place  of  other  more  costly 
cereals . 

Table  10.  Average  consumption  of  corn  and  wheat  in  the  Central  American  countries—^ 


CORN 

W  H 

EAT 

Weight 

%  of  Total 

7o  of  Total  Consumption 

%  of 

Total 

7,  of  Total 

gain 

calories 

protein  Rural  Urban 

calories 

protein 

Rural 

Urban 

Rural  Urban 

Costa  Rica 

185  34 

32 

25 

59 

5  10 

7 

12 

Nicaragua 

300  57 

40 

20 

44 

4  9 

4 

8 

Honduras 

398  69 

48 

6 

49 

1  10 

1 

10 

El  Salvador  374  65 

58 

5 

40 

1  8 

1 

8 

Guatemala 

423  64 

49 

56 

140 

10  20 

10 

19 

Panama 

— 

-- 

23 

46 

4  10 

5 

10 

\J  Data 

kindly  supplied  by  Miss 

Marina 

Flores 

• 

In 

the  tropical  lowland 

areas  of  Central 

and  South 

America,  starchy  roots  and 

plantains 

provide  a  considerable  proportion  of 

the  total 

calories.  In  some  areas  of 

Brazil  and 

in  Paraguay,  manioc 

is 

a  stapl 

e  food 

of  major 

importance.  In 

the  Andean 

highlands , 

potatoes  are  consumed 

in  large 

quantities . 

Such  differences  in  food 

consump 

tion  indicate  that  problems  of 

nutrition 

and  measures 

for 

their  solutions 

vary 

from 

one  part  of  Latin  America  to  another. 

The  protein  sources  and  quantities  available  in  various  countries  (36)  are 
shown  in  Table  11.  Total  protein  consumption  in  grams  per  person  per  day  varies  from 
105  for  Argentina  to  38.3  for  the  Dominican  Republic.  With  the  exception  of  a  few 
countries,  such  as  Argentina  and  Uruguay,  the  largest  percentage  of  the  protein  is 
derived  from  cereals,  while  eggs,  fish,  and  milk  make  relatively  low  contributions. 
Countries  such  as  Colombia,  Ecuador,  and  Paraguay  have  total  protein  intakes  of  48,  51 
and  66  g./day,  respectively;  however,  only  22,  13  and  27  grams  are  from  animal  sources. 

Variations  in  caloric  and  nutrient  intake  between  rural  and  urban  populations 
in  Central  America  (29)  are  shown  in  Table  12.  In  general,  the  rural  areas  consume 
more  calories  and  the  urban  areas  more  protein,  but  this  is  low  for  both  groups.  Ani¬ 
mal  protein  consumption  is  higher  among  urban  groups.  Both  calcium  and  vitamin  A  in¬ 
take  are  highest  in  rural  Guatemala  because  of  the  high  consumption  (15,29)  of  yellow 
com  tortillas  and  of  native  leaves  and  vegetables.  In  spite  of  the  long  coastline 
which  should  offer  great  possibilities,  the  supply  of  fish  in  Latin  America  is  meager. 
Fish  is  mainly  consumed  in  the  coastal  areas;  inland,  as  dietary  surveys  have  shown, 
its  consumption  is  almost  negligible.  In  some  countries  fishing  industries  largely 
for  export  have  been  established,  but  these  do  not  contribute  substantially  to  local 
fish  consumption.  At  present,  people  of  low  economic  status  cannot  afford  to  buy 
fish,  though  these  are  the  people  who  need  it  most. 
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Table  11.  Calories  and  protein  supplies  of  various  countries  and  their  sources—^ 
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Nicotinic  acid,  mg,  12.2  8,8  8,4  10.0  11.1  9.7  9.5  9.3  6.9  10.1  10.2 

1/  Taken  from:  Flores,  M.  In  Tradition  Science  and  Practice  in  Dietetics.  Proc,  of  the  3rd  International 
Congress  of  Dietetics,  London  10-14  July  1961,  Yorkshire,  Great  Britain,  Wm,  Byles  and  Sons,  Ltd.,  of  Bradford 
1961,  p.  23-27. 


In  general,  food  supplies  in  Latin  America  are  variable,  being  highest  in 
cereal  grains  and  lowest  in  the  better  quality  animal  products.  Consumption  of  wheat 
predominates  in  urban  populations,  and  rural  people  eat  It  only  sporadically  because 
it  is  too  expensive.  For  many  populations  in  Latin  America,  eating  bread  is  a  mark 
of  increased  social  status;  furthermore,  they  like  bread.  Bread  made  of  the  refined 
flour  in  common  use,  however,  does  not  give  them  the  nutrients  they  need.  Frankly, 
as  far  as  the  nutritional  status  of  the  people  is  concerned,  very  little  would  be 
gained  if  wheat  products  were  to  replace  the  cereals  already  in  use,  unless  they  were 
properly  enriched  and  made  available  at  a  cost  within  the  reach  of  the  low-income 
consumers . 

The  principal  objective  in  practical  nutrition  programs  is  to  provide  a  well- 
balanced  diet  consisting  of  suitable  food  combinations.  Commonly-used  staple  foods 
which  do  not  provide  such  a  diet  must  therefore  be  enriched  with  individual  nutrients 
or  with  preparations  of  high  nutritive  value.  Enrichment  of  staple  cereals  with  vita¬ 
mins  and  other  nutrients  is  already  being  done  in  some  countries  in  Latin  America.  In 
Chile,  El  Salvador,  and  Guatemala,  the  enrichment  of  wheat  flour  with  vitamins  and 
minerals  is  required  by  law,  and  similar  steps  are  contemplated  in  Costa  Rica, 
Nicaragua  and  Paraguay  (36)  .  In  Colombia  and  Panama  enrichment  of  rice  is  under 
consideration,  and  in  Venezuela  it  is  already  on  sale.  The  enrichment  of  wheat  flour 
by  fish  flour  is  being  studied  in  Chile,  Colombia,  and  Peru;  and  in  Colombia  attention 
is  also  being  given  to  the  use  of  soy  flour  for  this  purpose.  Tortilla  enrichment  has 
been  studied  by  INCAP  (14,18);  and  in  El  Salvador  tortilla  flour  is  being  enriched 
with  fish  flour  and  vitamin  A.  In  Peru  and  Colombia,  the  enrichment  of  wheat  flour 
with  synthetic  lysine  has  also  been  considered,  but  it  has  been  not  recommended  as  a 
practical  measure  (36). 

Nutritive  value  of  wheat  protein.  Many  reports  in  the  literature  of  experi¬ 
ments  carried  out  in  animals  (46)  and  humans  (19)  indicate  that  wheat  flour  protein 
is  deficient  in  the  essential  amino  acid,  lysine.  As  part  of  an  evaluation  program 
of  cereal  protein  for  human  feeding  and  as  a  further  test  of  the  applicability  of  the 
FAO  amino  acid  reference  pattern  (34),  INCAP  has  done  nitrogen  balance  studies  in 
young  children  to  determine  the  effect  of  amino  acid  supplementation  of  wheat  flour 
(19).  Representative  results  from  these  studies  are  shown  in  Figure  1,  The  basal 
wheat  diets  contained:  wheat  flour  85  g. ,  wheat  gluten  7  g.,  glycine  3  g. ,  and  corn¬ 
starch  5  g.  with  a  vitamin  and  mineral  capsule  given  daily.  The  amino  acid  supple¬ 
ments  were  substituted  for  the  5  percent  cornstarch,  and  the  nitrogen  from  these 
amino  acids  replaced  glycine  nitrogen  so  that  all  diets  remained  isocaloric  and  iso- 
nitrogenous.  The  children  were  fed  at  a  rate  of  2  g.  of  protein/kg. /day  with  caloric 
intakes  of  80  to  100/kg, /day,  according  to  the  estimated  requirement  of  each  child. 
Caloric  intake  was  adjusted  with  hydrogenated  vegetable  fat. 

The  nitrogen  balance  data  as  well  as  the  results  of  other  tests  indicate  that 
the  nutritive  value  of  wheat  protein  can  be  improved  markedly  by  the  addition  of 
lysine  alone  to  the  wheat  diet;  in  some  cases,  as  shown  in  Figure  2,  addition  of  this 
supplement  gives  retentions  of  nitrogen  approximating  those  obtained  if  tryptophan 
and  other  limiting  amino  acids  are  added  to  comply  with  the  FAO  reference  levels  (34). 

These  findings  are,  of  course,  of  great  practical  importance  and  should  be 
seriously  considered  when  new  foods  are  introduced  to  groups  of  people  who  already 
consume  diets  both  qualitatively  and  quantitatively  poor  in  protein.  Every  effort 
should  be  made  to  enrich  such  new  foods  either  by  adding  the  missing  nutrients  them¬ 
selves  or  by  adding  small  amounts  of  other  proteins  containing  relatively  large  amounts 
of  the  limiting  nutrient.  INCAP  has  already  initiated  efforts  along  these  lines  for 
lime-treated  corn  flour  (14,18).  Representative  nitrogen  balance  results  of  testing 
the  enrichment  of  lime-treated  corn  flour  with  torula  yeast  and  skim  milk  are  shown 
in  Figure  3.  As  indicated  by  the  increase  in  nitrogen  retention,  a  significant 
improvement  in  protein  quality  was  obtained  from  additions  of  5.0  percent  skim  milk 
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or  by  adding  lysine  and  tryptophan  in  amounts  equivalent  to  those  found  in  skim  milk. 
As  shown  in  Table  13,  similar  results  have  been  observed  with  fish  flour  and  torula 
yeast.  The  results  show  significant  increases  in  nitrogen  balance  from  supplementing 
lime-treated  corn  with  5  percent  skim  milk,  3  percent  torula  yeast,  or  4  percent  fish 
flour. 


Table  13,  Nitrogen  balance  of  dogs  fed  lime-treated  corn  flour  enrij^ed 


N 

intake  N 

absorbed  N 

retained 

N  retained 

Supplement 

mg. 

/kg, /day  7. 

of  intake  7, 

,  of  intake 

7o  of  absorbed 

None 

729 

74,9 

13,4 

17.9 

+  57o  skim  milk 

745 

79,2 

33,6 

42.4 

None 

675 

77,0 

19.5 

25.4 

+  37.  torula  yeast 

674 

77,7 

34.7 

44 . 6 

None 

539 

76,1 

24.5 

32.2 

+  47.  fish  flour 

454 

66,1 

26.0 

39.3 
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Figure  1,  Amino  acid  supplementation  of  wheat  protein. 
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2.  Effect  of  amino  acid  supplementation  on  nitrogen  balance  with  diets  based 
on  wheat  flour  (2  g.  protein,  90  cal, /kg, /day ;  averages  of  5  experiments 

with  PC-83,  88,  89,  91), 
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I  Basal  I  Basal  f  I  Basel  I  Basal  f 
Skim  Milk  Lys  i  Try. 


Figure  3,  Nitrogen  balance  in  young  dogs  fed  lime-treated  corn 

enriched  with  skim  milk  or  amino  acids. 
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The  use  of  wheat  products.  Besides  the  common  uses  of  wheat  flour  in  the 
manufacture  of  bread,  noodles,  spaghetti,  and  similar  foodstuffs,  wheat  ana  wheat 
products  could  also  be  employed  very  efficiently  as  ingredients  of  vegetable  protein 
mixtures  to  be  used  as  supplementary  foods  for  infants,  young  children,  and  adults, 
VJork  along  these  lines  has  been  carried  out  at  INCAP.  Several  vegetable  protein  mix¬ 
tures  have  been  developed,  one  of  which,  INCAP  Mixture  No.  9,  has  been  tested  exten¬ 
sively  and  is  presently  being  produced  commercially  under  the  name  of  "Incaparina" 

(9).  The  experimental  formula  of  Mixture  9  is:  ground  corn  28,  ground  sorghum  28, 
cottonseed  flour  38,  torula  yeast  3  percent,  and  dehydrated  leaf  meal  3  percent.  Dur¬ 
ing  the  development  of  Vegetable  Mixture  9,  whole  ground  wheat  in  one  case  and  wheat 
flour  in  another  were  substituted  for  the  cereal  grains  in  this  formula.  Results  of 
biological  tests  with  chicks  (8)  (Table  14)  show  that  growth  was  satisfactory.  Barlay 
and  rice,  however,  induced  the  best  growth;  then  came  corn,  oats,  whole  wheat,  and 
wheat  flour.  The  feed  efficiency,  however,  did  not  coincide  with  the  growth  response, 
for  the  diet  with  rice  showed  the  highest  value,  followed  by  corn,  barley,  wheat  flour 
oats,  and  whole  wheat.  In  general,  however,  all  variations  of  the  basic  Vegetable 
Mixture  9  formula  were  of  a  good  nutritive  value.  Similar  tests  carried  out  in  young 
rats  (11)  are  given  in  Table  15.  Whole  wheat  produced  as  good  growth,  feed  and  pro¬ 
tein  efficiencies,  in  these  tests,  as  were  found  when  the  mixture  contained  corn  or 
other  cereal  grains.  Wheat  flour,  however,  gave  a  lower  protein  efficiency,  although 
the  gain  in  weight  of  the  rats  was  as  high  as  that  found  for  the  other  cereal  grains. 
These  results  can  be  interpreted  on  the  basis  of  the  total  lysine  content  of  the  diets, 
a  reflection  of  the  lysine  in  whole  wheat  (0.215  percent)  and  in  wheat  flour  (0.156 
percent) . 

Table  14.  Effect  of  the  replacement  of  corn-sorghum  in  Vegetable  Mixture  9  by  other 


cereal  grains  on  the  growth  and  feed  efficiency  of  chicks— 


Variation  in  formula  of 

Protein  content 

Average 

final  Feed 

It—  efficiency 

Vegetable  Mixture  9 

of  diet 

weigt 

Wheat  flour 

25.3 

357 

2.32 

Ground  yellow  corn 

24.5 

399 

2.17 

Ground  barley 

25.9 

420 

2.27 

Ground  white  rice 

24.7 

426 

2.07 

Ground  oats 

24.7 

383 

2.30 

Ground  whole  wheat 

25.8 

380 

2.41 

1^/  Bressani,  R.  et  al .  J. 
weight,  45  g. 

Nutrition,  74:209 

-216,  1961. 

Average  initial 

Table  15,  Effect  of  the  replacement 
by  other  cereal  grains 

of  corn-sorghum 
on  the  growth  and 

in  Vegetable  M 
PER  of  rats—' 

ixture  9 

Variation  in 

Vegetable  Mixture  9 

Protein  in 
diet,  7. 

Weight  gain— 

g. 

Feed 

efficiency 

perI^ 

Whole  ground  corn 

13.81 

128 

3.5 

2.05 

Whole  ground  wheat 

14.74 

143 

3.4 

1.97 

Rolled  oats 

15.58 

151 

3.3 

1.93 

White  rice 

13.97 

134 

3.6 

2.01 

Wheat  flour 

15.05 

135 

3.6 

1.85 

Lime-treated  corn  and  oats 

15.07 

133 

3.4 

1.95 

Lime-treated  corn  and  rice 

13.99 

136 

3.6 

1,98 

Skim  milk 

16.28 

158 

3.0 

2.07 

W  Bressani,  R.  al^. ,  Food  Science, 

49  g.  2/  Protein  efficiency  ratio. 

1962  (in  press) . 

2/  Average  initial  weight. 
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By-products  of  the  wheat  milling  industry,  such  as  wheat  genn,  have  also  been 
tested.  Table  16  gives  the  results  of  an  experiment  in  which  defatted  wheat  germ 
replaced  part  of  the  corn  and  the  sorghum  in  the  Vegetable  Mixture  9  formula.  The 
amount  of  wheat  germ  used  provided  around  0.20  percent  lysine  and  0,10  percent 
threonine,  amino  acids  found  to  be  limiting  to  a  small  degree  in  Vegetable  Mixture  9. 
The  weight  gain,  feed,  and  protein-efficiency  ratio  of  the  animals  fed  the  wheat-germ 
variation  of  Vegetable  Mixture  9  were  significantly  higher  than  those  obtained  with 
Vegetable  Mixture  9,  and  they  were  equal  to  those  obtained  from  other  variations  using 
cowpea,  soybean,  and  peanut  flour.  Table  17  shows  the  results  of  another  trial  in 
which  autoclaved  wheat  germ  replaced  quantitatively  the  sorghum  in  Vegetable  Mixture  9. 
Better  growth  and  feed  efficiency  were  obtained  as  the  amount  of  autoclaved  wheat  germ 
was  increased.  From  the  latter  two  studies,  it  can  be  concluded  that  the  substitution 
of  wheat  germ  for  the  corn  or  sorghum  in  the  mixture  improved  both  the  quality  and 
quantity  of  protein  in  Vegetable  Mixture  9. 

Table  16.  Effect  of  replacing  part  of  the  corn-sorghum  combination  by  several 


concentrates  on  the  nutritive  value  of  Vegetable  Mixture  9 


T,  ^  .  1/ 

Variation— 

2/ 

Average  weight—  Feed 

gain,  g. 

efficiency 

PER 

None 

79 

4.9 

1.72 

+  Lysine  +  threonine 

116 

3.6 

2.29 

+  Cowpea  flour 

100 

4.2 

1.98 

+  Black  bean  flour 

91 

4.3 

2.01 

+  Soybean  flour 

101 

4,0 

2.05 

+  Peanut  flour 

90 

4.3 

1.91 

+  Defatted  wheat  germ 

103 

4.0 

2.06 

Protein  content  of  diets. 

11.57..  Average  initial  ' 

weight,  49  g. 

Table  17. 

Effect  of  replacing  sorghum  flour  by  autoclaved  wheat 
on  the  nutritive  value  of  Vegetable  Mixture  9 

germ 

Wheat  germ 

Protein 

Average  ^ j 

Feed 

%  of  diet 

in  diet 

weight  gain~ 

PER 

efficiency 

7, 

g. 

0 

11.5 

114 

2.26 

3.8 

7 

12.2 

112 

2.29 

3.6 

14 

12.7 

128 

2.32 

3.4 

21 

15.0 

120 

2.03 

3.3 

28 

16.1 

125 

1.90 

3.3 

1/  Average  initial  weight,  53  g. 


Figure  4  describes  the  average  amounts  of  food  consumed  by  children  in  a  rural 
town  in  Guatemala  (28).  These  figures  show  the  dramatically  low  animal  protein  intake 
of  some  children  who,  consequently,  are  in  a  precarious  condition.  The  cereal  eaten 
by  these  children  is,  in  many  cases,  the  only  food  they  consume,  and  therefore  their 
intake  of  some  essential  amino  acids  is  extremely  limited.  Their  average  diet  con¬ 
tains  30  grams  of  bread  and  on  a  dry  weight  basis,  the  diet  contains  11.4  percent 
protein  and  0.42  percent  lysine.  Figure  4  also  shows  the  average  growth  curves  of 
rats  fed  the  average  rural  diet  for  eight  weeks  and  those  of  rats  fed  the  same  diet 
plus  4  grams  of  Vegetable  Mixture  9,  equivalent  to  around  1  gram  of  protein.  Further 
experimental  results  with  rats  indicated  that  lysine  was  the  most  limiting  amino  acid. 
If  wheat  products  were  to  be  substituted  for  the  corn  in  the  diet,  no  improvement, 
either  in  quality  or  quantity,  would  result  because  wheat  is  deficient  in  lysine  and 
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because  it  contains  a  low  amount  of  protein.  It  is  evident,  therefore,  that  if  an 
improvement  is  to  be  made  in  the  diet,  both  the  quality  and  quantity  of  its  protein 
must  be  improved.  This  is  what  has  been  done  by  INCAP  in  developing  vegetable  protein 
mixtures  which  provide  the  essential  amino  acids  in  the  proportions  required  by  the 
organism. 


AVE,  FOOD  CONSUMEO/CHILD/DAY 


FOOD 

MILK 

EGGS 

MEAT 

BEANS 


AMOUNT  g. 
47 
5' 

7 

34 


VEGETABLES  47 
FRUITS  2T 

POTATO  3 

SUGAR  IB 

COFFEE  5 

TORTILLA  135 

BREAD  30 

%  PROTEIN  (d  w  b)  114 


WEEKS 

Figure  4.  Growth  of  rats  fed  a  Guatemalan  rural  diet  alone  and 
with  4  grams  of  VM9  as  daily  protein  supplement. 
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The  peoples  of  the  world  are  hungry;  they  need  and  want  better  foods.  With 
the  scientific  knowledge  already  available  and  with  improved  agricultural  and 
technological  methods  and  greater  direct  assistance,  foods  such  as  wheat  can  become 
a  part  of  the  regular  diets  of  populations  now  being  deprived  of  them.  It  must  be 
clearly  understood,  however,  that  these  products  must  be  used  as  the  media  through 
which  the  missing  nutrients--amino  acids  and  vitamins --can  be  made  available  to  the 
people . 


Summary .  Clinical,  biochemical  and  dietary  surveys  of  the  nutritional  status 
of  the  increasingly  populous  countries  of  Central  and  South  America,  as  well  as 
studies  of  the  chemical  composition  of  the  diets  of  these  people,  have  shown  that 
there  are  serious  deficiencies  in  vitamins,  minerals,  and  amino  acids  in  the  foods 
commonly  consumed  throughout  the  area.  Resultant  retardation  in  growth  and  bone 
maturation,  and  the  more  serious  diseases  of  protein  malnutrition,  kwashiorkor  and 
marasmus,  and  their  attendant  diarrheas  dramatize  the  urgent  need  for  improving  the 
foods  of  Latin  American  populations.  Endemic  goiter,  as  well  as  other  less  wide¬ 
spread  but  dangerous  conditions,  aggravate  the  problem. 

Food  supplies  that  are  within  the  economic  reach  of  large  sectors  of  the 
population  are  rarely  large  enough  to  provide  ample  nourishment,  and  their  quality 
is  equally  inadequate.  Wheat,  for  instance,  in  the  form  of  bread  and  other  products 
is  greatly  savored  by  all  populations,  but  often  its  cost  is  prohibitive  for  low 
income  groups.  In  those  cases  where  better  quality  foods  are  in  somewhat  more 
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plentiful  supply,  problems  of  preservation  and  distribution,  in  addition  to  economic 
limitations,  reduce  the  amounts  actually  available. 

The  most  basic  way  in  which  to  provide  more  and  better  foods  for  the  inhabi¬ 
tants  of  Latin  America  is  to  increase  agricultural  production  in  all  of  these  coun¬ 
tries.  The  difficulties  in  accomplishing  this  objective  are  enormous,  however,  and 
require  long-range  programs  of  development  that  can  be  put  into  operation  only  over 
relatively  extended  periods  of  time,  taking  into  consideration  the  conditions  of  the 
land,  the  assistance  needed  by  the  farmers,  and  the  political  realities  that  must  be 
included  in  all  calculations. 

Some  quicker  and  more  immediate  way  of  feeding  hungry  people  must  be  devised 
to  fill  the  interim  during  which  the  time-consuming  and  more  fundamental  changes  are 
taking  place.  INCAP  has  devoted  much  concentrated  labor  to  finding  this  quicker  way. 
After  years  of  experimentation  with  animals  and  humans,  the  Institute  has  produced  a 
protein  vegetable  mixture  known  as  INCAP  Vegetable  Mixture  9,  which  is  suitable  for 
supplementing  the  diets  of  the  people  living  in  underdeveloped  areas  of  the  world. 

During  the  process  of  developing  this  mixture,  many  different  cereals,  among 
them  wheat,  have  been  tested  to  determine  their  nutritive  value.  The  tests  with 
wheat,  when  fed  to  children,  showed  once  more  that  wheat  flour  protein  is  deficient 
in  lysine.  When  wheat  flour  is  properly  supplemented  with  the  limiting  amino  acids, 
however,  its  nutritive  value,  as  measured  by  nitrogen  balance  techniques,  is  similar 
to  that  of  milk  when  fed  at  isoproteic  levels.  As  an  ingredient  in  the  vegetable 
mixture  formula,  therefore,  wheat  has  proved  effective. 

Vegetable  Mixture  9,  now  known  under  the  generic  name  of  "Incaparina,”  has 
met  the  tests  to  which  it  has  been  subjected  and  is  now  being  produced  and  marketed 
in  several  Latin  American  countries. 
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Discussion.  Questions  were  concerned  with  the  value  and  supply  of  quinoa,  a 
South  American  food  seed,  statistics  on  kwashiorkor  with  regard  to  effect  of  low 
protein  diets  on  mortality  and  marginal  effects,  critical  amino  acid  shortages  in 
South  America  and  the  lysine  of  legumes, 

Quinoa  is  used  as  a  cereal  in  Chile  and  Peru  and  has  a  high-quality  protein, 
higher  in  lysine  than  wheat.  However,  its  production  is  very  limited,  being  presently 
confined  to  the  highlands  of  Peru. 

Areas  with  evident  kwashiorkor  from  low  protein  diets  showed  definitely  higher 
mortality  rates.  Marginal  effects  of  low  protein  diets  have  been  the  subject  of  a 
publication. 

Probably  lysine  is  the  most  critical  of  the  amino  acid  deficiencies  of  the 
South  American  diet.  The  availability  of  lysine  in  digestion  is  as  much  of  a  problem 
as  the  total  supply. 

Legumes  are  a  good  source  of  lysine.  However,  a  principal  source,  beans,  is 
cooked  for  a  long  time  in  normal  use,  and  there  is  some  loss  of  availability  of 
lysine.  Legume  and  corn  proteins  supplement  each  other  very  well,  the  best  ratio 
being  about  one  to  one. 
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FOOD  SUPPLY  AND  REQUIRE24ENTS  IN  TROPICAL  AFRICA 

William  0,  Jones 

Food  Research  Institute,  Stanford  University 
Palo  Alto,  California 

Food  balance  sheets  compiled  by  the  United  States  Department  of  Agriculture 
for  21  countries  of  Africa  serve  roughly  to  characterize  the  dietary  patterns  of  the 
inhabitants  of  that  continent  (1).  Heavy  reliance  on  cereals,  starchy  roots,  and 
starchy  fruits  is  brought  out  by  average  starchy-staple  ratios  of  0.66  for  northern 
Africa  (including  Ethiopia  and  Sudan),  and  of  0.72  for  Africa  south  of  the  Sahara. 

Low  consumption  of  animal  products,  another  feature  of  most  African  diets,  is 
illustrated  by  the  small  part  of  the  total  calorie  supply  derived  from  meat,  fish, 
cheese,  milk,  and  eggs;  it  amounts  to  10.6  percent  of  total  calories  in  northern  Africa 
and  4.7  percent  of  the  sub-Saharan  countries.  And  the  balance  sheets  show  the  starchy 
staples  of  the  Mediterranean  world  to  be  almost  entirely  different  from  those  of  sub- 
Saharan  Africa.  In  Algeria,  Egypt,  Libya,  Morocco,  and  Tunisia,  wheat  contributed 
from  500  to  1,000  calories  per  person  per  day,  and  barley  from  300  to  700  calories, 
except  in  Egypt  where  its  place  is  taken  by  corn.  South  Africa,  too,  consumes  large 
quantities  of  wheat  (estimated  at  465  calories  per  person  per  day),  but  no  barley. 

In  the  other  African  countries,  consumption  of  wheat  (mostly  imported)  is  estimated 
at  10  to  130  calories  per  day,  and  barley  is  used  only  in  Ethiopia.  This  much  can  be 
learned  from  the  balance  sheets,  but  they  are  too  general  to  reveal  the  most  basic 
division  in  African  diets,  that  between  root  eaters  and  cereal  eaters, and  the  produc¬ 
tion  and  population  estimates  on  which  they  are  based  are  too  unreliable  to  permit 
any  inferences  about  the  levels  of  nutrient  intake  or  the  adequacy  of  nutrition 
(cf.  2,  3). 

The  distinguishing  feature  of  diets  of  the  African  population  living  in  and 
above  the  equatorial  rain  forest  is  their  heavy  reliance  on  root  crops  such  as  yam, 
manioc,  taro,  and  malanga,  and  on  bananas  and  plantains.  Maize  is  also  grown  in  this 
area  but  is  rarely  the  dominant  staple.  Along  the  west  coast,  from  the  Bandama  River 
to  the  Senegal,  rice  is  the  preeminent  staple  in  most  diets.  North,  east,  and  south 
of  this  region  of  high  rainfall  the  dominant  staples  are  sorghums,  millets,  and  corn, 
with  corn  particularly  important  in  the  east  and  south.  The  distinction  between  diets 
based  on  cereals  and  those  based  on  roots  and  plantains  is  particularly  important  for 
protein  nutrition  because  of  the  relatively  small  amount  and  poor  quality  of  proteins 
in  the  roots  and  starchy  fruits.  This  distinction  is  erased  by  "national"  food  bud¬ 
gets  as  given  in  the  Department's  balance  sheets  for  most  of  the  sub-Saharan  countries. 
The  French  West  African  balance  sheet  shows  1,430  calories  per  person  per  day  from 
cereals  and  750  calories  from  starchy  roots,  but  in  fact  large  populations  rely  almost 
entirely  on  cereals,  others  almost  entirely  on  manioc  and  yams.  French  Equatorial 
Africa  extend  from  22*N  latitude  to  5*S,  and  includes  a  wide  variety  of  climates  and 
agricultural  systems,  from  the  cattle-herding  areas  on  the  edge  of  the  Sahara,  through 
grasslands,  forests  and  swamps  farther  south,  to  the  savanna  of  the  southern  Congo 
(Brazzaville) .  It  contains  diets  based  on  animal  products,  others  based  on  cereals, 
on  roots,  or  on  plantains.  But  the  kind  of  diet  suggested  by  the  balance  sheets--40 
percent  cereals,  30  percent  roots,  6  percent  bananas  and  plantains,  and  4  percent 
animal  products--was  found  to  be  eaten  by  no  one.  What  has  been  said  of  the  two 
great  French  federations  is  also  true  of  Congo  (Leopoldville),  Nigeria,  Ghana,  and 

in  fact  of  every  southern  African  country  with  the  possible  exception  of  Tanganyika 
and  Kenya . 

Africa  is  still  predominantly  rural,  and  most  rural  Africans  still  eat  the 
food  that  they  and  their  neighbors  grow.  In  traditional  African  society  about  the 
only  purchased  foodstuff  is  salt,  and  reliance  on  home-produced  foods  still  character¬ 
izes  the  population  over  large  areas.  Where  cash-cropping  and  specialization  in 
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production  have  become  general,  as  in  the  cocoa-producing  areas  of  western  Nigeria, 
purchase  of  foodstuffs  has  become  common,  but  such  areas  are  still  the  exception. 
Movement  of  staple  foodstuffs  over  long  distances  is  also  uncommon,  although  some  of 
the  larger  cities  may  draw  their  corn  or  manioc  from  farms  several  hundred  miles  away. 
Reasons  for  the  relatively  high  self-sufficiency  of  African  consumers,  for  the  com- 
partmentalization  of  the  food  economy,  lie  in  the  high  cost  of  transport  and  marketing, 
and  the  persisting  unfamiliarity  of  many  Africans  with  the  market  economy,  including 
a  tendency  to  regard  as  inappropriate  the  exchange  of  certain  commodities  for  money. 

But  the  degree  of  African  consumers'  understanding  of  the  manifold  uses  of  money,  and 
of  their  reliance  on  the  exchange  economy,  runs  the  gamut  from  that  of  the  city 
merchant  who  buys  everything  that  he  consumes  to  the  herding  nomad  who  buys  almost 
nothing.  Because  economic  exchange  is  still  so  little  perfected  in  tropical  Africa, 
the  economies  of  the  African  countries  are 'not  national  economies  at  all.  Rather, 
they  are  collections  of  small,  relatively  self-contained  village  and  district  econo¬ 
mies  that  are  loosely  tied  together  by  limited  commerce  in  farm  produce  and  consumer 
goods,  by  taxes  and  public  works,  and  by  labor  migration. 

Under  these  circumstances,  national  food  balance  sheets  have  extremely  limited 
uses,  even  when  they  are  prepared  from  fairly  reliable  statistics  of  population, 
production,  and  trade.  The  balance  sheets  of  the  U.  S.  Department  of  Agriculture 
were  not.  The  production  data  on  which  they  are  based  come  mostly  from  rough  esti¬ 
mates  made  by  agricultural  officers,  when  they  are  not  obtained  by  working  the  food 
balance  sheet  in  reverse,  that  is,  by  estimating  what  production,  and  in  what 
proportions,  would  be  required  to  provide  an  assumed  consumption  of  calories  per 
capita  (cf.  4).  If  the  production  data  are  bad,  population  figures  may  be  only  a 
little  better.  Populations  reported  for  some  of  the  African  countries,  notoriously 
Liberia  and  Ethiopia,  are  only  quantified  guesses.  Other  estimates  based  on  some 
sort  of  registration  system  or  census  may  also  be  disappointingly  unreliable.  It 
was  disturbing  to  find  the  censuses  of  the  early  1950 's  returning  counts  markedly 
in  disagreement  with  the  standing  estimates--?  and  9  percent  smaller  for  Mozambique 
and  Angola,  20  and  25  percent  greater  for  Nigeria  and  British  East  Africa--but  the 
1960  census  in  Ghana,  which  showed  a  population  37  percent  larger  than  the  standing 
estimate  based  on  the  1948  census,  suggested  that  African  population  figures  have 
not  yet  achieved  a  reasonable  degree  of  reliability. 

Under  these  circumstances,  when  variation  within  a  country  is  great  and 
national  statistics  are  badly  defective,  the  only  way  to  find  out  how  much  food 
people  eat  is  by  direct  observation  and  measurement,  the  method  of  the  best  dietary 
survey.  If  we  also  want  to  know  whether  they  eat  enough,  we  must  combine  the  dietary 
survey  with  clinical  and  examination  by  physicians  familiar  with  nutritional  diseases 
and  with  laboratory  tests  made  by  biochemists.  Medical  examination  alone  is  probably 
not  enough  because  some  symptoms  of  nutritional  deficiency  can  result  from  a  variety 
of  other  causes,  including  some  widely  prevalent  tropical  diseases.  These  studies 
are  costly,  and  the  number  which  have  been  made  is  pitifully  few,  too  few,  because 
of  the  great  local  variability  of  African  diets,  to  permit  us  to  say  much  in  general 
terms  about  the  adequacy  of  diets,  or  to  identify  areas  of  serious  deficiency.  The 
results  of  thirteen  such  studies  are  presented  here--seven  in  Nigeria,  three  in  Upper 
Volta  in  former  French  West  Africa,  and  three  in  Congo  (Brazzaville)  in  former  French 
Equatorial  Africa. 

The  Upper  Volta  studies  were  conducted  in  1953  and  1955.  Those  in  Kokoroue 
and  Sinorosso  consisted  of  the  weighing  of  all  food  ingested  during  three  4-day 
periods,  one  in  the  rainy  season,  two  in  the  dry  season.  The  Issigui  study  covered 
only  one  4-day  or  7 -day  period  at  the  end  of  the  dry  season.  In  Kokoroue,  36  fam¬ 
ilies  (368  individuals)  were  studied;  in  Sinorosso,  33  families  (254  individuals); 
and  in  Issigui,  40  families  (210  individuals).  (They  are  reported  in  5,  6,  and  7.) 

The  Congo  studies  were  conducted  in  1956  and  1957  over  a  4-week  period,  one  set  of 
families  being  studied  each  week.  In  Madingo-Kayes ,  32  families  (252  individuals) 
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were  studied;  in  Mindouli,  58  families  (335  individuals);  and  in  Mossendjo,  96  fam¬ 
ilies  (514  individuals).  (They  are  reported  in  8,  9,  and  10.)  The  Nigerian  studies 
were  made  between  1954  and  1957  and  covered  three  10-day  periods  (the  first  two  days 
and  the  last  day  were  dropped),  one  just  after  harvest,  one  midway  to  next  planting, 
and  one  two  weeks  before  harvest.  The  number  of  individuals  in  the  seven  samples 
ranged  from  33  to  108,  and  averaged  81.  (They  are  reported  in  11  and  12.)  These 
studies  suggest  the  kinds  of  nutritional  conditions  that  are  found,  and  something  of 
the  difficulties  encountered  in  interpreting  dietary  and  medical  findings.  Calorie, 
protein,  fat,  and  calcium  content  of  diets  in  the  thirteen  communities  are  shown  in 

Table  1. 


Table  1. 

Nutrient 

composition 

of  some 

average  daily  diets  ,  , 

in  central 

and  west 

Africa  (all 

figures 

per  person 

per  day)— 

Calories 

Protein 

Fat 

Calcium 

(grams) 

(grams) 

(mg.) 

Area 

7.  of 

%  of 

Observed 

standard 

Observed 

standard 

Observed 

standard 

Cereals 

Upper  Volta 

2/ 

35 

421 

Issigui 

2,446 

99 

80 

64-^ 

104 

Kokoroue 

2,147 

85 

66 

24 

384 

Sinorosso 

2,974 

120 

92 

41 

332 

Nigeria 

3  / 

“°3/ 

130i' 

33 

1,225 

Jarawa j i 

2,631 

125 

96 

Tangaza 

1,664 

77 

52 

22 

260 

Bunga 

2,263 

106 

75 

190i/ 

2401/ 

200-' 

31 

720 

Tungan  Maldubu 

2,467 

108 

103 

27 

475 

Langai 

2,057 

92 

77 

39 

530 

Roots 

Congo  (Brazzaville) 

392 

Madingo-Kayes 

1,878 

94 

45 

15 

Mindouli 

1,765 

92 

40 

45 

480 

Mossendjo 

2,560 

114 

48 

40 

496 

Nigeria 

3  / 

400 

Bero  Okuta 

1,852 

86 

47 

80j 

80i' 

13 

Mbanege 

1,923 

91 

51 

26 

500 

1/  Sources:  For  Nigeria,  B.  M.  Nicol,  "The  Calorie  Requirements  of  Nigerian 
Peasant  Farmers,"  and  "The  Protein  Requirements  of  Nigerian  Peasant  Farmers,"  Brit. 

J.  Nutr.,  Vol.  13,  1959,  pp.  293-320;  for  Upper  Volta,  from  A.O.F.,  Org.  de  Rech.  sur 
1 'Aliment,  et  la  Nutr.  en  Afrique,  Etudes  Monographiques  de  Village,  1953  and  1955 
(mimeo);  for  Moyen  Congo,  from  A.E.F.,  Dir.  Fed.  du  Serv.  Gen.  Mobile  d'Hygiene  et 
Prophylaxie,  Sec.  Aliment,  et  Nutr.,  Enqu^te  nutritionelle  dans  le  district  de 
Mo ss end Jio (mimeo,  1956),  ibid.,  Mindouli  (1957),  and  ibid.,  Madingo-Kayes  (1957). 

Protein  requirements  computed  on  basis  of  100  grams  for  an  adult  male.  3^/  Protein 
requirements  are  Safe  Practical  Allowance,  computed  in  terms  of  reference  protein. 
Safe  Practical  Allowance  is  50  percent  greater  than  Minimum  Requirement.  4/  Protein 
requirements  computed  on  basis  of  1  gram  protein  per  kilogram  of  body  weight  of  an 
adult  male. 

The  staple  foods  in  the  cereal  areas  of  Upper  Volta  and  Nigeria  were  sorghums 
and  millets,  probably  mostly  the  latter,  and  including  fonio  or  acha  (Digitaria 
exilis)  and  finger  millet  (Eleusine  coracana) .  These  cereals  are  reported  to  have 
supplied  from  67  to  82  percent  of  all  calories  in  six  of  the  communities  in  this 
area;  in  Langai,  which  is  on  the  central  Nigerian  plateau  where  root  crops  are  also 
of  some  importance,  the  millets  and  sorghums  supply  57  percent  of  food  calories;  and 
in  the  one-week  investigation  in  Issigui,  the  investigators  found  them  supplying  97 
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percent  of  all  calories.  Protein,  too,  came  largely  (47-68  percent)  from  the  cereals, 
but  was  supplemented  in  several  of  the  Nigerian  communities  by  small  amounts  of  meat, 
milk,  and  fish.  Millet  and  sorghum  were  also  the  principal  source  of  fat. 

The  Nigerian  populations , living  in  the  root  zone  relied  primarily  on  yams, 
including  taro  and  malanga,  for  food  calories  (62  percent  in  both  communities)  and 
for  protein  (63  and  65  percent).  These  are  not  high-quality  proteins;  the  protein 
score  of  the  diets  is  50,  compared  with  75  to  80  for  the  Nigerian  cereal  diets  (the 
limiting  amino  acids  are  methionine  and  cystine).  In  the  three  Congo  communities, 
although  the  staple  root,  here  manioc,  supplied  from  50  to  60  percent  of  food  calories, 
its  protein  contribution  was  insignificant.  (Manioc  has  little  protein  and  that  of 
poor  quality.)  In  Madingo-Kayes ,  which  lies  north  of  Point  Noire,  fish  furnished 
most  protein  to  families  living  on  the  seashore  or  near  lakes,  and  game  to  families 
living  in  the  forest.  Villagers  in  Mindouli  in  the  Niari  Valley  obtained  most  of 
their  protein  from  peanuts  (45  percent),  and,  when  they  had  the  money,  from  dried 
fish  (25  percent),  imported  from  Angola  and  Mauritania.  In  Mossendjo,  northwest  of 
Brazzaville,  the  protein  sources  were  peanuts  (27  percent)  and  fish  and  game  (29  per¬ 
cent).  In  the  Congo  villages,  fat  came  from  palm  oil  and  peanuts. 

Examination  of  detailed  lists  of  foodstuffs  consumed  by  the  populations 
included  in  these  13  studies  and  of  the  differences  among  them  confirms  our  notion 
that  rural  Africans  rely  almost  entirely  on  commodities  produced  nearby.  A  notable 
exception  is  the  district  of  Mindouli  in  the  Niari  Valley,  where  there  has  been  some 
development  of  cash-cropping  and  imported  fish  has  become  an  important  source  of 
protein.  Other  diet  lists  show  only  small  quantities  of  salt,  of  cube  sugar,  and  of 
rice.  The  Congo  studies  demonstrate  how  much  the  diet  can  vary  in  short  distances 
with  change  in  climate,  terrain,  and  consumer  preference. 

These  diets  appear  monotonous  in  terms  of  the  staple  foods,  but  consumers 
find  variety  in  the  ways  in  which  the  starchy  staple  is  prepared,  and  in  the  ingredi¬ 
ents  of  the  sauce  which  is  eaten  with  it.  Over  the  course  of  a  year,  the  sauces  may 
contain  a  considerable  variety  of  vegetables,  green  leaves,  oilseeds,  nuts,  fruits, 
and  fungi,  most  of  them  unfamiliar  to  inhabitants  of  the  temperate  zone  and  many  with 
no  name  in  any  European  language.  Sinorosso  menus  for  one  week,  for  example,  contain¬ 
ed  five  different  kinds  of  leaves,  seed  pods,  melon  seeds,  residues  from  millet  beer, 
shea  butter  and  fruit,  African  eggplant,  tomatoes,  fermented  locust  beans,  ashes  from 
millet  stalks  (for  salt,  one  supposes),  and  caterpillars. 

How  good  are  these  diets?  Attempts  to  compare  their  supply  of  calories, 
protein,  and  other  nutrients  with  established  standards  raise  the  question  of  the 
appropriateness  of  the  standards  themselves.  Calorie  standards  used  in  the  Upper 
Volta  studies  were  those  of  the  Section  of  Food  and  Nutrition  of  the  National  Institute 
of  Hygiene  in  Paris;  they  call  for  3,000  calories  for  an  adult  male  and  100  grams  of 
protein.  For  the  Congo  studies,  the  1953  standards  of  the  Food  and  Nutrition  Board 
of  the  National  Research  Council  were  used;  calorie  requirements  for  an  adult  male, 
adjusted  for  mean  temperature  and  body  weight,  were  computed  as  2,52U;  protein  was 
set  at  one  gram  per  kilogram  of  body  weight.  The  calorie  standards  used  in  the 
Nigeria  studies  are  based  on  the  recommendations  of  the  Second  Committee  on  Calorie 
Requirements  of  the  Food  and  Agriculture  Organization  of  the  United  Nations  and 
range  from  2,400  to  2,560  calories  for  an  adult  male.  Protein  requirements  were 
computed  by  the  method  of  protein  scores  as  recommended  by  FAO,  Committee  on  Protein 
Requirements  (1957).  Table  1  expresses  Nigerian  protein  requirements  as  a  percentage 
of  the  so-called  "safe  practical  allowance"  which  is  50  percent  greater  than  the 
minimum  requirement.  Dr.  Nicol  points  out  that  the  main  factor  affecting  calorie 
requirements  in  the  Nigerian  studies  was  the  amount  of  physical  activity,  and  that 
this  is  not  accounted  for  in  the  standards.  The  cattle  herdsmen  and  farmers  in 
Jarawa j i  and  Bunga,  for  example,  daily  covered  long  distances  herding  their  cattle 
or  going  to  and  from  their  farms;  and  the  women  in  Jarawaji  walked  as  far  as  20  miles 
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to  markets  two  or  three  times  a  week,  as  well  as  working  hard  on  their  farms.  On  the 
other  hand,  the  women  of  Tangazi,  who  were  on  short  rations,  worked  as  little  as 
possible  during  the  hungry  period  (11,  p.  304). 

Calcium  standards,  not  used  in  Table  1,  were  taken  to  be  1,000  milligrams  per 
day  in  the  Congo  studies. 

Against  the  standards  used  in  these  three  sets  of  investigations,  deficiencies 
appear  8  times  in  calories,  7  times  in  proteins,  and  12  times  in  calcium.  If  we 
extend  to  the  French  studies  Nicol's  estimate  that  the  Nigerian  studies  are  subject 
to  an  error  of  +  15  percent,  the  table  shows  one  community  (Tangaza)  to  be  short  in 
calories  and  4  short  in  protein. 

More  reliable  information  about  the  adequacy  of  diets  can  be  got  from  the 
clinical  and  biochemical  examinations.  These  are  available  only  for  the  Nigerian  and 
Congo  studies.  (The  reports  of  the  Upper  Volta  studies  include  statistics  of  a  long 
list  of  symptoms,  but  they  do  not  contain  the  physicians'  general  evaluation  of 
nutritional  adequacy.) 

In  the  Nigerian  studies  calorie  supply  was  found  to  be  generally  adequate  except 
in  Tangaza  where  the  millet  crop  had  partially  failed  because  of  poor  growing  condi- 
tions.  Elsewhere,  crops  were  average  or  better.  At  Bero-Okuta  farmers  had  tended  to 
oversell  their  yam  crop,  game,  and  other  foodstuffs  since  the  opening  of  a  motor  road,  ' 
eight  years  before,  connecting  with  the  populous  cocoa-producing  regions  to  the  south. 
As  a  result,  many  of  them  found  themselves  short,  both  of  food  and  of  money  at  the 
end  of  the  crop  year. 

In  general,  "Good  agreement  between  dietary  calories  and  calorie  requirements 
was  obtained  for  men  and  women  over  12  years  of  age  in  those  communities  whose  way  of 
life  was  not  associated  with  considerable  physical  exertion,  provided  food  supplies 
were  not  short"  (11,  p.  306).  No  obvious  correlation  appeared  between  calorie  value 
of  diets  and  body  weight.  Children  under  12  were  not  given  enough  food  to  satisfy 
their  calculated  energy  requirements.  But  "Certain  age  groups,  for  example  the 
10-12  year  old  Jarawaji  and  Tangaza  children,  were  so  erratic  in  their  eating  habits 
that  it  was  impossible  to  obtain  satisfactory  records  of  their  food  consumption" 

(11,  pp.  295-296).  Boys  were  becoming  independent  and  might  be  away  from  their  homes 
for  many  hours  or  even  days  hunting  or  fishing  for  food  which  they  cooked  and  ate  in 
the  bush.  The  error  in  estimating  the  amount  of  food  obtained  elsewhere  than  from 
the  compound  kitchen  was  believed  to  be  +  50  percent,  but  on  an  average,  it  was 
thought  that  only  about  20  percent  of  all  food  eaten  was  so  obtained.  It  was  also 
impossible  to  separate  the  consumption  of  food  by  pregnant  and  lactating  women  from 
that  of  other  women  because  they  frequently  all  ate  from  a  common  pot. 

With  regard  to  protein,  Nicol  found  no  statistically  significant  relationship 
between  protein  intake  and  body  weight,  but  adults  in  the  cereal  areas  were  signifi¬ 
cantly  taller,  if  only  slightly,  than  adults  in  the  yam  area.  Among  138  children 
examined  in  the  north,  3  were  found  suffering  from  clinically  detectable  protein 
malnutrition,  and  the  same  number  were  found  among  56  children  examined  in  the  south. 
The  difference  in  proportions  is  not  statistically  significant.  Protein  malnutrition 
was  detected  in  only  one  individual  over  nine  years  of  age. 

Nicol  concludes  "It  is  noteworthy  that  so  little  difference  was  found  between 
the  clinical  condition  of  the  two  groups  of  African  peasants  whose  diets  supplied,  on 
the  one  hand,  a  daily  average  of  85  g.  protein,  which  scored  77  according  to  the 
provisional  amino-acid  pattern  recommended  by  the  FAO  ...,  and,  on  the  other  hand, 

51  g.  protein  which  scored  50.  A  small  difference  in  adult  height  and  a  slightly 
higher  incidence  of  protein  malnutrition  in  young  children  in  the  yam-eating 
communities  were  the  only  positive  findings.  It  seems  reasonable  to  assume  that  a 
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daily  intake  by  an  adult  of  51  g.  protein  of  score  50  ...  is  as  satisfactory  for 
normal  adult  maintenance  in  such  rural  tropical  conmunities  as  an  intake  of  85  g. 
which  scores  77  ....  Finally,  it  seems  justifiable  to  conclude  that  the  safe 
practical  allowance  of  dietary  protein  suggested  by  FAO  Conmittee  on  Protein  Require¬ 
ments  (1957)  is  unnecessarily  high"  (12,  pp.  318-319). 

The  Congo  investigators  examined  a  total  of  10,000  people,  and  made  tests  of 
the  blood,  stool,  and  urine  of  a  much  smaller  number.  They  looked  especially  for 
signs  of  protein  malnutrition.  They  found  none.  They  did  find  a  high  i^ncidence  of 
enlarged  liver,  but  comparison  with  the  occurrence  of  enlarged  spleen  caused  by 
malaria  indicated  fairly  conclusively  that  this  was  the  cause.  On  some  individuals 
they  found  slight  discoloration  of  the  tips  of  thu  hair,  a  condition  probably  caused 
by  intestinal  parasites.  Despite  the  large  deficit  in  calcium  compared  with  the 
theoretical  requirements,  no  clinical  or  biological  signs  of  calcium  deficiency 
were  found.  Even  in  the  forested  area  of  Mossendjo  where  there  is  little  direct 
sunlight,  there  were  no  cases  of  rickets.  Iron  consumption  was  high,  but  it  was 
felt  that  perhaps  it  was  still  not  high  enough  to  offset  the  effects  of  intestinal 
parasites  and  sickle-cell  anemia. 

The  only  signs  suggesting  a  vitamin  deficiency  were  lesions  of  the  mouth  and 
gums.  But  consumption  of  vitamin  C  was  high,  as  much  as  200  percent  above  the 
recommended  allowance.  Consumption  of  vitamin  A  was  also  much  above  the  standard, 
and  it  was  suggested  that  perhaps  the  oral  lesions  resulted  because  the  excessive 
intake  of  A  was  displacing  or  neutralizing  the  effect  of  C.  This  hypothesis,  too, 
had  to  . fall  when  it  was  observed  that  the  same  symptoms  were  found  in  parts  of  the 
territory  where  intake  of  vitamin  A  was  at  about  the  standard  and  intake  of  vitamin 
C  was  much  above  it.  The  most  likely  explanation  appeared  to  lie  in  the  low  intake 
of  the  B  vitamins,  especially  of  riboflavin,  but  there  were  no  other  signs  of  vitamin 
B  deficiencies.  The  cause  was  not  pellagra,  because  there  were  no  other  pellagroid 
symptoms  and  consumption  of  vitamin  C  was  ample. 

The  investigators  found  no  cases  of  beri-beri,  despite  the  low  intake  of 
thiamine,  and  suggested  that  this  may  be  because  calorie  consumption  was  generally 
low.  They  also  warned  about  the  danger  of  trouble  if  this  balance  were  to  be  upset 
by  changes  in  the  diet,  such  as  an  increased  consumption  of  polished  rice. 

In  all  three  districts  they  found  that  the  general  physical  conditions  of 
adults  was  excellent.  The  general  state  of  children,  too,  was  very  good,  except  for 
infants  of  6  to  12  months  and  for  children  in  school.  (But  of  4,698  children  examined 
in  Mossendjo  district,  only  35  were  found  to  be  in  poor  condition,  only  2  in  bad 
condition.)  The  health  of  infants  fell  off  at  about  6  or  7  months,  probably  when  they 
first  contracted  malaria  and  intestinal  parasites  (especially  ankylos tomes ) .  School 
children,  however,  showed  definite  signs  of  dietary  deficiencies  (9  percent  in 
Madingo-Kayes)  of  calories  and  vitamins,  but  not  of  protein.  This  was  almost  certain¬ 
ly  because  they  did  not  have  time  to  obtain  snacks  by  hunting  and  gathering  in  the  bush. 

In  summarizing  the  clinical  investigation  in  Mossendjo,  the  report  states, 

"...  the  clinical  enquiry  has  shown  us  the  trivial  importance  of  malnutrition  in  the 
local  pathology.  On  the  other  hand,  it  has  demonstrated  the  ravages  caused  by 
pulmonary  infections,  sickle-cell  anemia,  and  malaria  which  together  decimate  the 
child  population"  (10,  p.  21). 

These  studies  must  not  be  taken  as  representative  of  all  tropical  Africa. 

They  suggest,  however,  that  in  the  areas  where  they  were  undertaken  nutritional 
deficiencies  were  not  a  major  cause  of  illness  or  lack  of  vigor,  and  where  food 
supplies  were  inadequate  it  was  because  of  local  deficiencies  in  production--one 
might  as  well  say,  in  income — and  not  because  of  inadequate  production  generally. 
(Tangaza,  for  example,  is  within  30  miles  of  Sokoto,  where  millet  could  be  bought 
throughout  the  period  of  the  study,  although  at  prices  twice  the  normal  level.) 
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Inadequacies  in  the  marketing  and  distribution  system  (the  imperfect  develop¬ 
ment  of  a  market  economy)  are  principal  causes  of  local  shortages,  low  productivity, 
and  of  poverty.  They  also  make  extremely  difficult  and  costly  any  attempt  to  distri¬ 
bute  widely  supplies  coming  from  abroad.  On  the  other  hand,  given  better  internal 
communications,  nearby  supplies  can  almost  always  be  found  to  meet  local  shortages. 

Increased  incomes  and  better  internal  distribution  of  foodstuffs  will  make 
better  nutrition  possible,  but  they  will  not  necessarily  make  it  a  fact.  As  the 
African  consumer  moves  from  a  world  of  custom  to  one  of  rational  choice,  good  feeding 
habits  developed  in  the  traditional  society 'are  apt  to  be  forgotten.  In  particular, 
the  numerous  supplementary  foodstuffs,  obtained  by  hunting  and  gathering,  which  often 
make  an  important  contribution  to  good  nutrition,  may  no  longer  be  available,  and 
diets  may  worsen.  The  wide  range  of  goods  available  in  a  market  economy  may  also 
tempt  consumers  to  spend  money  for  non-food  items  at  the  cost  of  adequate  nutrition. 
Probably  the  only  way  to  combat  the  tendency  for  diets  to  deteriorate  when  consumers 
are  familiarizing  themselves  with  the  workings  of  a  money  economy  is  by  education  and 
propaganda,  especially  in  the  feeding  of  children.  Mothers  of  young  children  are 
particularly  receptive  to  information  about  infant  care.  Programs  to  improve  infant 
feeding  by  education  have  been  successful  in  many  places,  but  they  are  still  too  few 
and  too  limited. 

Foods  of  the  temperate  zone  are  not  needed  in  Africa  to  ensure  an  adequate 
level  of  nutrition.  They  are,  however,  gaining  an  increasing  market  among  African 
consumers  who  have  been  brought  into  closer  contact  with  the  world  economy  by 
engaging  in  the  production  of  crops  for  market,  by  working  for  wages,  or  by  residing 
in  urban  centers. 

To  say  that  the  countries  of  Africa  can  feed  their  people  adequately  with  the 
products  of  their  own  agriculture  is  not  to  say  that  they  will  not  find  it  desirable 
to  import  foodstuffs  from  other  parts  of  the  world.  As  African  consumers  have  become 
more  familiar  with  exotic  foods,  and  as  their  incomes  have  risen,  they  have  added  a 
fairly  wide  range  of  new  commodities  to  their  diets.  These  new  foods  are  purchased 
not  because  they  are  needed,  in  a  nutritional  sense,  but  because  they  are  desired  for 
variety,'  for  their  ease  of  preparation,  or  because  of  status  attached  to  their  use. 

In  the  cities  of  Africa  wheat-flour  products,  canned  and  dried  meat  and  fish,  and 
canned  milk  are  important  consumer  goods.  Supermarkets  in  some  African  cities  sell 
a  range  of  foodstuffs  comparable  to  that  offered  in  many  American  cities,  and 
probably  more  international  in  origin.  If  the  new  African  governments  permit 
continued  import  of  foodstuffs  from  abroad,  consumption  of  these  exotic  commodities 
will  surely  increase  with  rising  incomes  and  wider  experience. 
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Discussion.  The  view  was  expressed  that  the  dietary  adequacy  in  Africa, 
inferred  from  the  presentation,  would  hold  true  even  if  a  modern  society  developed. 
Africa  could  produce  her  own  food;  the  potential  is  very  large.  Her  problems  are 
now  intensely  economic.  However,  preferences  for  imported  foods  seem  to  develop 
readily.  With  economic  development  of  the  African  countries,  larger  import  purchases 
of  food  can  be  expected.  Adequacy  of  the  diet  may  decline  temporarily,  because  con¬ 
sumption  of  leaves,  wild  game  and  foraged  items  may  decrease. 

Food  balance  data  may  be  in  considerable  error.  Statistics  are  almost  non¬ 
existent;  there  is  a  great  weakness  in  lack  of  available  information.  Populations 
have  not  been  estimated  accurately,  and  there  are  differences  from  person  to  person, 
depending  on  income  and  other  factors. 
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FOOD  FOR  INFANTS  AND  CHILDREN  IN  DEVELOPING  COUNTRIES 


Max  Milner 

United  Nations  Children's  Fund,  United  Nations,  New  York 


It  seems  appropriate  that  a  stock-taking  of  the  world's  food  needs  and  resources 
should  be  concerned  with  the  special  requirements  of  children  in  the  developing  coun¬ 
tries.  As  previous  speakers  have  indicated,  infants  and  children  (and  one  should 
include  pregnant  and  lactating  mothers)  are  the  most  vulnerable  segments  of  any  popu¬ 
lation  to  inadequacies  or  imbalances  in  the  food  supply.  It  is  now  being  recognized 
more  and  more  that  prolonged  malnutrition  in  infancy  and  early  childhood  may  not  only 
cause  irreversible  impairment  to  the  health  and  mental  fitness  of  the  affected  indi¬ 
viduals,  but  also  can  be  cumulatively  detrimental  to  the  overall  vigor  and  productivity 
of  a  country's  population.  When  physical  and  mental  capacities  are  impaired,  economic 
and  social  progress  may  be  adversely  affected. 

Previous  speakers  have  made  it  clear  that  protein  inadequacy  is  a  major  nutri¬ 
tional  problem  facing  the  underdeveloped  world  today.  There  is  no  doubt  that  the 
aggravated  death  toll  of  children  in  tropical  and  subtropical  areas  is  related  to  a 
lack  of  protein,  both  quantitatively  and  qualitatively.  It  is  heartening  therefore 
to  observe  the  increasing  recognition  of  this  problem,  as  demonstrated  by  realistic 
appraisals  such  as  this  one  today,  which  indicates  the  concern  of  governmental  as 
well  as  international  agencies. 

In  this  connection,  it  may  be  recalled  that  in  1959,  the  General  Assembly  of 
the  United  Nations,  in  adopting  a  Declaration  of  the  Rights  of  the  Child,  emphasized 
the  importance  of  adequate  nutrition,  and  stressed  the  role  of  UNICEF  in  providing 
practical  assistance  to  governments  to  improve  child  nutrition.  I  shall  direct  my 
remarks  therefore  to  the  special  interests  and  activities  of  the  international  agen¬ 
cies,  specifically  as  represented  by  WHO /F AO /UNICEF  Protein-rich  Foods  Program. 

As  is  well  known,  the  earliest  preoccupation  of  UNICEF  in  child  feeding  was 
in  the  distribution  of  surplus  dry  skim  milk,  donated  largely  by  the  U.  S.  and  also 
by  Canada  and  Switzerland.  This  program  will  continue  as  long  as  such  surpluses  are 
available.  This  year  UNICEF  will  supply  100  million  pounds  of  dry  skim  milk  powder 
to  100  countries.  Of  even  greater  significance  is  the  continuing  assistance  of 
UNICEF  to  governments  to  equip  and  bring  into  operation  milk  conservation  and  similar 
dairy  facilities,  as  has  been  done  in  33  countries. 

It  has  always  been  recognized  that  shipped-in  milk  powder  used  for  relief 
feeding  is  an  emergency  response,  although  a  very  useful  and  necessary  one,  to  a  more 
deep-seated  problem  of  protein  scarcity  in  developing  countries.  This  fact  was 
dramatically  emphasized  two  years  ago  by  an  almost  traumatic  international  reaction 
to  news  that  the  U.  S.  surplus  milk  distribution  program  might  be  seriously  curtailed 
due  to  lack  of  supplies.  This  form  of  assistance,  as  well  as  that  for  milk  conserva¬ 
tion  to  meet  basic  protein  needs  of  infants  and  children,  will  continue  to  be  major 
UNICEF  preoccupations;  nevertheless  it  is  clear  that  such  activities  will  fall  far 
short  of  meeting  the  growing  needs. 

For  these  reasons,  and  also  because  of  the  strong  desire  of  emerging  countries 
to  overcome  protein  deficiency  by  development  and  utilization  of  their  own  resources, 
the  international  programs  are  emphasizing  a  search  for  alternative  sources  of  pro¬ 
tein  of  good  nutritive  quality  and  low  cost. 

The  primary  responsibility  for  a  solution  will  of  course  fall  on  agriculture, 
and  intensive  efforts  are  going  on  in  many  developing  countries  to  expand  the  pro¬ 
duction  of  food  staples  of  low  to  moderate  protein  content  such  as  rice,  wheat,  maize. 
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and  millet.  However,  crops  which  are  notoriously  low  in  protein  such  as  bananas, 
plantains,  sweet  potatoes,  and  the  ubiquitous  tapioca  (cassava/manioc)  are  also  being 
called  upon  to  meet  growing  food  needs.  Thus  even  as  calorie  deficiencies  are  nar¬ 
rowing,  the  protein  needs  of  the  world's  expanding  population  are  becoming  more  acute. 

I 

It  is  for  these  reasons  that  considerable  interest  is  being  directed  toward 
protein  resources  previously  used  but  little  as  human  food,  such  as  the  oilseed  meals 
and  presscakes,  and  fish  flour.  Traditionally,  the  protein-rich  residues  of  peanut, 
cottonseed,  soy,  sesame  and  copra  have  unfortunately  been  employed  as  frequently  for 
fertilizers  as  for  animal  feedingstuf f s .  The  proposal  that  they  be  utilized  as  foods 
for  infants  and  children,  notwithstanding  the  extensive  literature  on  their  feeding 
value  for  animals,  prompted  many  questions  particularly  on  the  part  of  nutritionists 
and  pediatric  clinicians.  These  doubts  to  a  large  extent  have  now  been  dissipated  as 
a  result  of  a  Rockefeller-assisted  international  research  program  administered  by  the 
U.  S.  National  Research  Council.  The  first  report  of  26  collaborators  published  last 
year  indicates  the  remarkable  value  of  plant  protein  mixtures  in  infant  and  child 
feeding,  particularly  when  proper  consideration  is  given  to  combinations  of  these 
products  with  each  other  and  with  local  calorie-rich  staples  to  effect  the  best 
possible  amino  acid  supplementation.  Practical  feeding  programs  have  already  been 
initiated  based  on  these  and  other  clinical  and  nutritional  studies,  utilizing  prin¬ 
cipally  the  oilseed  protein  residues. 

One  of  the  most  hopeful  prospects  is  wider  utilization  in  new  food  forms  of 
soy  as  a  protein  resource.  In  Indonesia,  UNICEF  and  FAO  have  assisted  the  Government 
with  the  construction  and  operation  of  a  plant  to  produce  a  spray  dried  extract 
('‘milk")  of  soy  and  sesame,  known  locally  as  saridele,  which  is  encountering  an 
expanding  demand.  Much  attention  is  being  given  to  the  development  of  useful  food 
formulations  for  infants  and  children  based  on  "toasted"  soy  flours,  in  countries 
such  as  Brazil,  Taiwan,  Japan,  and  Indonesia.  UNICEF  is  also  involved  in  research  and 
development  efforts  to  improve  the  technology  of  certain  traditional  f ermented-type 
soy  foods,  including  tempeh,  a  mold-processed  product  indigenous  to  Indonesia. 

Peanut  is  another  protein  of  considerable  potential.  UNICEF  is  currently 
assisting  the  government  of  India  to  bring  into  production  the  first  commercial  plants 
to  provide  edible  peanut  flour  with  protein  content  of  45  to  50  percent.  The  major 
utilization  will  be  to  supplement  wheat  flour  and  to  provide  a  base  for  infant  food 
fomulations .  In  Nigeria  peanut  flour  supplemented  with  skim  milk  (4:1)  is  being 
introduced,  which  has  been  shown  to  have  almost  the  same  nutritive  and  therapeutic 
value  as  skim  milk  itself.  In  Senegal,  FAO  and  UNICEF  are  cooperating  in  the  promo¬ 
tion  of  peanut  flour  supplementation  of  millet  meal,  the  major  local  food  staple. 

Brazil  has  a  good  potential  for  edible  peanut  flour,  and  this  product  has  already 
been  introduced  into  school  lunch  programs. 

Suitably  processed  cottonseed  flour  is  finding  acceptance  in  food  mixtures  in 
Central  America,  based  on  the  pioneering  nutrition  and  food  formulation  efforts  of 
the  Institute  of  Nutrition  of  Central  America  and  Panama.  UNICEF  and  FAO  are  currently 
fostering  food  development  and  acceptability  studies  with  cottonseed  flour  in  Peru, 
Pakistan,  Egypt,  Turkey,  and  Iraq,  which  will  hopefully  lead  to  local  production  and 
expanded  use  of  this  protein  concentrate. 

The  possibility  of  producing  stable,  bland,  deodorized  fish  flours  in  various 
parts  of  the  world  to  permit  protein  supplementation  of  caloric  staples  is  now  very 
real.  As  a  result  of  much  developmental  activity  during  the  past  5  years,  several 
promising  products  are  now  available.  UNICEF  recently  assisted  the  government  of 
Chile  to  bring  into  production  at  the  rate  of  one  ton  per  day,  a  fish  flour  with 
protein  content  as  high  as  80  percent  having  excellent  nutritive  value.  Much  develop¬ 
mental  work  is  also  in  progress  aimed  at  production  of  protein  concentrates  from 
sesame,  sunflower  seed,  and  coconut. 
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The  assistance  provided  by  UNICEF  and  FAO  to  governments  to  further  these 
efforts  takes  a  number  of  forms,  including  not  only  the  installation  of  production 
facilities,  but  also  the  training  of  scientists  and  technologists,  the  setting  up  of 
laboratories  and  pilot  plants,  and  support  of  product  development  and  market  promotion 
efforts.  At  UNICEF  headquarters  the  coordination  of  these  programs  requires  continuous 
product  quality  testing,  formulation  of  guidelines  for  product  processing,  and  process 
development  studies.  Not  overlooked  is  the  possibility  that  frequently  in  developing 
countries,  tradition,  lack  of  knowledge,  as  well  as  social  custom  may  contribute  to 
poor  nutrition  practices  even  when  useful  food  resources  are  available.  For  this 
reason  UNICEF  is  providing  increasing  assistance  to  governments  to  disseminate  among 
their  people  factual  knowledge  about  nutrition.  This  involves  increased  emphasis  on 
nutrition  training  for  doctors,  nurses,  home  economists  and  extension  workers,  as 
well  as  expansion  of  so-called  community  development  schemes  which  include  encourage¬ 
ment  to  increased  local  production  and  consumption  of  fish  and  poultry  products,  as 
well  as  fruits  and  vegetables. 

By  this  time,  however,  I  am  sure  it  is  obvious  that  a  program  which  emphasizes 
the  food  utilization  of  certain  products  which  in  most  societies  have  been  considered 
at  best  as  fodder  and  frequently  as  fertilizer,  requires  considerable  adjustment  in 
traditional  attitudes,  not  only  in  the  developing  countries  but  also  on  the  part  of 
agencies  seeking  to  introduce  practices  or  solutions  which  may  have  been  developed 
to  meet  the  specific  and  frequently  totally  different  needs  of  other  societies  or 
cultures.  In  a  number  of  cases  we  are  finding  that  neither  traditional  nor  modern 
specialized  processing  and  quality  control  concepts  are  useful  without  adaptation  to 
problemt-solving  in  these  new  non-traditional  areas  of  food  manufacture  and  formulation. 
In  this  work  we  seem  to  encounter  surprises  as  well  as  new  insights  almost  every  day, 
which  challenge  our  preconceived  ideas.  It  is  becoming  clear  that  more  knowledge  is 
needed  and  new  approaches  must  be  devised. 

A  prevalent  idea  which  bears  re-examination  is  that  almost  any  food  surplus 
may  be  useful  in  meeting  the  expanding  food  needs  of  economically  developing  countries 
in  the  tropical  and  subtropical  areas,  and  that  it  can  be  made  attractive  simply  by 
changing  its  form.  I  do  not  wish  to  appear  heretical,  particularly  at  a  meeting  like 
this,  but  it  must  be  obvious  from  what  has  been  presented  here  today  that  food 
surpluses  based  on  protein-rich  materials  such  as  the  soybean  may  be  more  useful  in 
many  instances  than  the  calorie-rich  cereals,  regardless  of  the  form  in  which  they 
may  be  presented.  It  may  be  wise  to  supplement  them  in  processing  in  order  to  pro¬ 
vide  a  qualitative  as  well  as  a  quantitative  contribution  to  the  already  calorie-rich 
but  protein-poor  diets  of  many  developing  countries. 

An  idea  which  seems  to  need  much  more  emphasis  is  that  while  the  concept  of 
protein  quality  may  not  be  critically  significant  in  food-abundant  countries  amply 
supplied  with  animal  protein,  it  may  be  a  crucial  matter  in  a  food— needy  country  whose 
best  resources  of  protein  may  be  the  cereals  and  the  legumes.  In  our  own  protein- 
surfeited  environment  it  really  doesn't  seem  to  matter  much  if  many  of  our  toasted 
breakfast  foods  and  delectably  crisp,  sugared  cookies  have  lower  protein  nutritive 
values  than  the  ingredients  from  which  they  are  made.  Why  worry  since  after  all, 
our  children  eat  them  with  milki !  There  are  cereal  specialists  here  today  who  will 
bear  out  my  observation,  I  believe,  that  the  U.  S.  baking  industry  introduced  dry 
skim  milk  into  pan  bread  formulation  before  World  War  II,  not  primarily  with  improved 
protein  nutrition  in  mind,  but  because  it  increased  bread  yield,  promoted  dough 
characteristics  favorable  to  mechanical  operations  and  yielded  a  loaf  with  softer 
crumb  which  stales  less  rapidly.  As  a  cereal  chemist  I  am  acquainted  with  a  great 
deal  of  excellent  research  dealing  with  the  significance  of  the  Maillard  reaction 
in  producing  desirable  colors  and  flavors  in  baked  goods.  In  this  literature,  how¬ 
ever,  one  searches  almost  in  vain  for  the  fact  that  in  this  process  (as  desirable  as 
it  may  be  from  the  point  of  view  of  food  attractiveness  and  palatability)  the 
availability  of  lysine,  one  of  the  most  critical  of  the  essential  amino  a^ids  in 


54 


cereals,  may  be  drastically  impaired.  It  seems  to  me  that  a  developing  country  sub¬ 
sisting  largely  on  proteins  of  vegetable  origin  would  need  to  examine  critically  those 
kinds  of  food  processing  which  may  be  rational  in  protein-rich  countries  but  which 
might  be  nutritionally  deleterious  for  their  own  populations. 

It  is  for  these  reasons,  when  examining  the  developing  countries  in  terms  of 
their  specific  food  needs,  that  we  who  are  involved  with  food  processing  and  economics 
in  the  food-abundant  countries  must  scrutinize  some  of  the  generally  accepted  concepts 
and  practices  with  great  care  and  objectivity,  if  not  indeed  humility,  before  we 
prescribe  them  for  the  peoples  of  the  developing  countries  of  the  world. 

Discussion;  Discussion  centered  around  values  of  available  high-protein 
supplements.  Palm-kernel  meal  was  reported  to  contain  about  25  percent  protein  but 
to  be  deficient  in  lysine,  tryptophane,  and  methionine.  Dried  whole  milk  was  con¬ 
sidered  superior  to  dry  skim  milk  for  feeding  children  if  it  could  be  packaged  and 
kept  properly.  Soy  and  fish  flours,  synthetic  lysine  and  other  supplements  would  be 
considered  in  combination  with  wheat  if  acceptability,  cost,  and  technology  were 
satisfactory.  More  information  is  needed  to  permit  quality  evaluation  of  bread 
containing  fish  flour. 

The  fish  flour  from  Chile  is  made  from  whole  fish,  the  only  economic  way  at 
present.  Sooe  15  production  runs  have  yielded  a  product  with  6-8  percent  lysine  and 
a  protein  efficiency  ratio  of  2.6  -  3,0. 

Considerable  interest  is  also  evident,  for  several  reasons,  in  the  use  of 
full-fat  soy  flour.  It  would  make  an  excellent  addition  to  the  manioc  diet  found  in 
Brazil,  for  instance,  but  marketing  procedures  make  this  difficult. 
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THE  PATTERN  OF  TRADE  IN  FOODSTUFFS 

J.  B.  Condliffe 
Stanford  Research  Institute 


The  nineteenth  century  pattern.  In  the  latter  part  of  the  nineteenth  century 
and  right  up  to  the  great  depressions  that  followed  the  first  world  war,  world  trade 
in  foodstuffs  was  dominated  by  the  United  Kingdom.  This  was  the  largest,  freest  and 
most  rapidly  growing  market  in  the  world.  It  was  also  the  center  of  the  organized 
marketing,  shipping,  credit,  and  investment  facilities  upon  which  the  trade  depended. 
After  the  Corn  Laws  were  repealed,  population  grew  very  rapidly  and  more  people 
crowded  into  the  industrial  towns.  Domestic  agriculture  and  particularly  grain¬ 
growing  could  not  compete  with  the  flood  of  cheap  grain  produced  by  extensive  mecha¬ 
nized  methods  on  virgin  soils.  Freight  rates  fell  steadily  as  railroads  opened  up  the 
interior  plains  in  both  temperate  zones  and  tramp  steamers  competed  with  windjammers 
for  bulk  cargoes.  The  most  important  agricultural  implements  invented  in  the  19th 
century  were  the  steam  locomotive  and  the  steam  ship.  The  United  Kingdom  supplied  the 
capital  for  the  railroads,  developed  the  ships  and  organized  the  great  produce 
exchanges.  But  above  all  it  bought  the  grain. 

This  was  a  highly  efficient  marketing  system.  Because  there  was  a  large  free 
market,  prices  did  not  differ  between  the  main  consuming  centers  by  more  than  a  small 
differential.  National  agricultural  policies  had  not  then  split  the  markets  into 
insulated  fragments  where  prices  differed  by  multiples  rather  than  fractions.  More¬ 
over,  prices  were  more  stable  over  time  than  they  became  during  the  interwar  years  of, 
depression  and  disintegration.  They  have  since  been  stabilized  by  international 
agreement  but  only  for  that  shrunken  part  of  the  trade  covered  by  the  agreement.  The 
success  of  these  stabilization  agreements  at  the  cost  of  killing  or  at  least  maiming 
the  trade  always  reminds  me  of  the  medical  man  who  claimed  that  the  operation  was  a 
success  though  the  patient  unfortunately  died. 

Under  this  free  marketing  system,  world  trade  in  foodstuffs  quite  literally 
"called  a  new  world  into  existence  to  redress  the  balance  of  the  old."  In  the  eighty 
years  after  the  repeal  of  the  Com  Laws  the  tonnage  of  wheat  that  entered  into  world 
trade  increased  tenfold.  This  flood  of  grain  poured  in  from  many  lands,  near  and  far, 
but  it  came  primarily  from  the  New  World  countries.  By  the  time  the  flood  reached  its 
crest,  just  before  the  great  depression  of  the  1930' s,  no  less  than  85  percent  of  the 
wheat  entering  world  trade  came  from  the  four  principal  suppliers--the  United  States 
and  Canada,  Argentina  and  Australia.  Exports  from  the  traditional  European  sources  of 
supply--Russia,  eastern  Germany  and  the  Danubian  plain--had  shrunk  as  a  result  of  war 
and  revolution,  both  absolutely  and  relatively.  There  had  been  a  spurt  of  exports 
from  India  in  the  1880' s;  but  the  massive  increase  in  supplies  had  come  from  the  effi¬ 
cient  mechanized  farming  of  the  New  World. 

There  was  indeed  a  very  clear  trend  for  the  trade  in  wheat  to  pass  from  the 
United  States  to  even  newer  centers  of  production  in  Canada,  Argentina  and  Australia. 
The  great  decade  of  wheat  exports  from  this  country  was  the  1880 's  when  the  virgin 
soils  of  the  interior  plains  were  opened  up  by  the  railroads  and  cheap  freight  moved 
the  crops  across  the  Atlantic.  But  as  the  United  States  grew  in  population  and  indus¬ 
trial  strength  it  lost  some  of  its  comparative  advantage  in  wheat.  In  the  late  1880' s 
it  had  provided  35.8  percent  of  world  exports,  but  by  1909-13  its  percentage  had 
dropped  to  14.5.  Canada,  Argentina,  and  Australia  could  produce  wheat  for  export  more 
cheaply. 

The  situation  was  changed,  and  the  first  wheat  surpluses  of  modern  times  began 
to  develop,  as  a  result  of  the  campaigns  undertaken  to  increase  production  during  the 
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first  world  war.  By  1924”8,  the  United  States*  share  of  world  wheat  exports  had  risen 
to  22.1  percent;  but  Canada's  had  risen  to  35.2  percent,  Argentina's  to  16.8  percent, 
and  Australia's  to  10.6  percent. 

PERCENTAGE  DISTRIBUTION  OF  AVERAGE  ANNUAL  WHEAT  EXPORTS  (GROSS) 

BY  COUNTRIES,  1854-1858  to  1952-56^/ 


Country 

1854-58 

1884-88 

1909-13 

1924-28 

1934-38 

1952-56 

United  States 

24.9% 

35.8% 

14.5% 

22.1% 

8.0% 

33.5% 

Canada 

6.4 

1.2 

12.6 

35.2 

27.9 

31.3 

Russia 

12.0 

25.3 

22.3 

2.1 

4.2 

2.6 

Danube  Countries 

9.8 

18.6 

15.8 

4.2 

7.6 

1.1 

Argentina 

-- 

1.4 

13.2 

16.8 

19.3 

8.8 

Australia 

-- 

2.4 

6.9 

10.6 

16.4 

9.8 

India 

3.2 

10.1 

7.1 

2.1 

1.6 

-- 

Other 

43.7 

5.2 

7.6 

6.9 

15.0 

12.9 

Total 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

Metric  tons  (000 's) 

2,544 

9,500 

19,696 

23,852 

17,332 

27,142 

\J  Robert  M.  Stern,  "A  Century  of  Food  Exports,"  Kyklos,  Vol.  XIII,  Fasc.  1, 
pp.  44-64. 

It  was  these  war-induced  increases  in  production  and  trade  that  destroyed  the 
free  marketing  system.  The  United  Kingdom  abandoned  its  free- trade  policy  and  was  no 
longer  able  to  finance  world  trade  and  investment.  Trade  restrictions  and  exchange 
controls  became  almost  universal  during  the  great  depression  of  the  1930' s.  What  took 
the  place  of  the  free  market  was  a  series  of  controlled  and  separate  markets  (between 
which  prices  diverged  widely).  These  were  linked  precariously  by  a  succession  of 
international  wheat  agreements.  The  burden  of  adjustment  fell  inevitably  upon  the 
major  efficient,  low-cost  producers.  The  decade  of  depression  in  the  1930' s  therefore 
witnessed  a  painful  contraction  of  supplies  from  Canada  and  the  United  States  and  a 
smaller  contraction  in  Argentina,  though  Australia  increased  its  exports,  relatively 
and  absolutely. 

The  second  world  war  brought  an  exaggerated  repetition  of  these  experiences. 

The  United  States'  share  of  world  exports  which  had  fallen  to  8  percent  in  1934-8,  was 
no  less  than  33.5  percent  in  1952-6  and  Canada's  share  had  increased  also  to  31.3  per¬ 
cent,  So  far  we  have  not  had  a  repetition  of  the  depressions  that  followed  the  first 
world  war.  The  market  has  not  been  freed.  There  has  instead  been  a  continued 
increase  of  these  North  American  surpluses,  supported  by  guaranteed  prices.  A  large 
share  of  world  exports  now  proceeds  by  various  subsidized  devices,  and  the  burden  of 
contraction  has  therefore  shifted  to  the  lower-cost  producers  in  Argentina  and 
Australia.  With  the  advent  of  a  common  agricultural  policy  in  the  European  Economic 
Community,  and  the  probable  inclusion  of  the  United  Kingdom  within  that  Community,  it 
seems  inevitable  that  there  must  be  further  contraction  of  exports  from  the  main 
exporting  areas.  This  is  a  major  reason  why  Canada  and  Australia  have  opposed 


57 


Britain's  entry  into  the  Community.  But  the  device  of  import  levies  amounting  to  the 
differential  between  the  Common  Market  and  world  prices,  to  be  used  to  encourage 
increased  production  within  the  Common  Market,  is  bound  to  have  a  considerable  impact 
also  upon  wheat-growing  within  the  United  States.  It  raises  very  large  policy  issues 
concerning  the  continuation  of  subsidized  production  and  the  accumulation  of  sur¬ 
pluses,  and  also  concerning  the  use  of  P.  L.  480  to  subsidize  wheat  exports.  The 
United  States  must  either  abandon  the  costly  and  ineffective  effort  to  control  pro¬ 
duction  and  sustain  prices,  or  it  must  develop  much  further  its  use  of  food  surpluses 
to  achieve  primarily  political  purposes. 

The  impact  of  technology.  Before  this  audience  of  agricultural  experts,  there 
is  no  need  to  go  further  with  these  summary  historical  statements.  Already  many  of 
you  will  have  formulated  questions,  qualifications,  and  additions  and  corrections  to 
the  categorical  and  dogmatic  statements  that  have  been  made,  but  my  purpose  was  not 
to  present  a  conclusive  analysis  of  the  recent  past.  It  was  simply  to  remind  our¬ 
selves  that  there  is  a  historical  background  to  our  present  dilemmas.  We  do  not  start 
with  a  clean  slate.  People  have  migrated  and  populations  have  grown,  investments  have 
been  made,  and  standards  of  living  have  been  set  as  a  result  of  past  production  and 
trading  patterns  that  are  now  disintegrating.  To  explore  this  background  adequately, 
even  for  wheat,  would  require  many  volvflnes  by  many  specialists.  Tonight  all  I  can  do 
is  to  select  some  of  the  issues  that  seem  to  be  raised  by  changing  technology,  by 
changed  political  groupings,  and  by  new  trade  policies. 

There  are  different  backgrounds  for  other  grains,  particularly  corn.  The  feed 
grains  should  indeed  be  treated  as  instrumental  rather  than  consumption  goods. 

Largely  because  of  abundant  and  relatively  cheap  feed  grains,  poultry  production  in 
the  world  is  now  greater  than  that  of  mutton  and  lamb.  New  scientific  discoveries 
have  played  a  large  role  on  the  supply  side.  The  development  of  hybrid  corn  has 
indeed  become  a  symbol  of  the  new  technology  in  agriculture. 

The  complex  relations  between  the  various  sources  of  fats  and  oils,  vegetable 
and  mineral,  for  industrial  and  edible  use,  are  complicated  by  technological  innova¬ 
tions  that  affect  demand  as  well  as  supply.  The  impact  of  such  technological  advances 
in  industrial  demand  as  well  as  agricultural  production  upon  future  trading  prospects 
offers  a  tenqjting  field  of  speculation;  but  all  I  can  do  at  this  time  is  to  note  the 
fact  that  the  newer  phases  of  the  modern  scientific  revolution  will  have  profound 
effects  upon  agricultural,  as  upon  all,  production  and  trade. 

As  the  19th  century  drew  to  its  close,  new  foodstuffs  made  their  appearance  in 
world  trade.  From  the  early  1880' s  the  livestock  producers  of  the  New  World  were  able 
to  chill  or  freeze  meat  and  butter  and  cheese  for  distant  markets.  The  earlier  tech¬ 
niques  of  canning  were  improved  and  extended  to  meat  and  fish  and  later  to  fruits  and 
vegetables.  The  United  States  was  a  pioneer  in  many  of  these  developments  and  has 
maintained  its  leadership  in  the  export  of  dried  and  canned  fruit  and  vegetables.  The 
even  newer  methods  of  juice  concentration,  dehydration,  deep-freeze,  and  quick-freeze 
have  not  yet  been  extended  very  far  beyond  the  borders  of  the  United  States;  but  it 
seems  obvious  that  there  will  be  a  rapid  development  of  such  methods  in  other  coun¬ 
tries.  Whether  transport  facilities  can  be  developed  to  make  possible  world  trade  in 
the  food  preparations  on  which  the  American  housewife  increasingly  relies  seems  very 
doubtful.  The  food  processing  industries  of  the  United  States  may  find  it  necessary 
to  export  their  techniques  through  direct  foreign  investment,  rather  than  apply  their 
research  and  development  efforts  to  the  transport  problems  involved  in  exporting  the 
finished  product. 
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What  does  not  seem  to  be  doubtful  is  that  the  older  methods  of  food  preserva¬ 
tion  and  transport  can  hardly  hope  to  extend  or  even  maintain  their  overseas  markets. 
The  newer  methods  can  and  will  be  developed  locally  as  economic  development  proceeds 
and  the  necessary  equipment  is  installed  by  local  enterprise  or  by  direct  foreign 
investment.  It  is  tempting  to  speculate  that,  as  the  production  and  preparation  of 
foodstuffs  comes  to  depend  more  upon  technology  and  less  upon  the  vagaries  of  nature, 
it  will  become  more  like  other  forms  of  manufacturing.  Its  location  will  move  away 
from  such  natural  factors  as  climate  and  water  in  order  to  be  closer  to  the  market. 
There  will  be  relatively  less  export  of  finished  products  such  as  frozen  meat  and  but¬ 
ter  and  much  greater  exports  of  raw  material's  such  as  feed  grains,  oil  cake,  and  fer¬ 
tilizers.  Food  production  will  become  a  new  sector  of  the  branching  chemical  industry. 

fanciful  as  such  speculations  may  seem,  they  may  at  least  serve  to 
remind  us  that  what  nylon  did  to  silk  and  paper  to  jute  may  be  paralleled  by  new  tech¬ 
nical  advances  in  the  arts  of  food  production  and  food  processing. 

Political  markets.  In  world  trade,  refrigeration  became  important  to  the 
southern  hemisphere  livestock  producers.  This  trade  is  now  greatly  changed.  What  has 
happened  in  Argentina  is  an  example  of  political  rather  than  economic  determination  of 
trading  patterns.  Many  other  food  products  also  illustrate  the  dominance  of  politics. 
At  least  since  the  Sugar  Convention  of  1882  the  sugar  market  has  defied  any  rational 
analysis  based  on  production  costs  and  market  demand.  The  wheat  market  has  been  in 
the  same  situation  for  at  least  the  last  thirty  years.  Dried  milk,  and  dairy  products 
in  general,  have  also  become  political  instruments  rather  than  economic  goods  and  many 
other  cases  could  be  cited. 

In  retrospect  it  now  seems  clear  that  the  closing  of  Argentine  markets  in 
Britain  during  the  early  1930* s  foreshadowed  what  may  happen  to  other  New  World  coun¬ 
tries.  It  is  possible,  for  example,  that  the  Common  Market  countries  may  prefer  to 
import  feed  grains  and  oil  cake  to  fatten  their  own  livestock  rather  than  import 
chilled  or  frozen  meat  from  overseas.  The  nineteenth  century  system  whereby  Europe 
absorbed  ever-increasing  quantities  of  wheat,  meat,  dairy  produce,  and  processed  foods 
from  the  efficient,  mechanized  farming  areas  of  the  New  World  may  be  drawing  to  a 
close.  The  lowest  cost  producers,  such  as  the  New  Zealand  butter  producers,  could 
certainly  maintain  and  perhaps  even  extend  their  sales  in  the  great  industrial  markets 
including  the  United  States  if  they  were  given  free  access  to  them;  but  they  have  no 
access  at  all  to  the  United  States  market  and  seem  likely  to  have  restricted  access  in 
future  to  the  Common  Market  (including  the  United  Kingdom). 

The  pattern  of  world  trade  in  the  future  cannot,  therefore,  be  projected  simply 
by  extrapolation  of  past  trends  or  by  analyzing  the  impacts  of  new  technology.  It  will 
be  determined  in  large  part  by  political  rather  than  economic  decisions.  Already, 
under  P.  L.  480,  the  United  States  is  exporting  food-grains  not  simply  to  meet  current 
consumption  needs,  but  to  build  reserves  in  many  countries  against  emergencies.  These 
exports  are  subsidized  by  the  American  taxpayer.  The  local  currencies  received  for 
them  begin  to  cause  concern  to  governments  both  of  the  United  States  and  of  the  reci¬ 
pient  countries.  As  population  increase  continues,  these  American  surpluses  become 
more  essential  in  the  countries  of  food  shortage.  What  will  happen  to  their  economies 
if  the  United  States  ever  decided  to  stop  paying  to  produce  these  surpluses  and  dis¬ 
tribute  them  around  the  world?  There  are  many  vjho  will  argue  that  this  is  unthinkable 
because  of  the  powerful  combination  of  mercenary  and  missionary  motives  that  coalesce 
in  such  programs  as  "Food  for  Peace."  But  if  such  motives  continue  to  dominate  the 
world  trade  in  foodstuffs  the  economist  will  have  little  to  say  about  its  development. 

Let  me  pause  to  illustrate  what  I  mean.  At  the  moment  the  possibility  of  sel¬ 
ling  wheat  to  China  presents  a  policy  problem  to  the  United  States.  For  many  years 
now  we  have  refused  to  recognize  the  Communist  government  of  mainland  China  or  to  per¬ 
mit  any  trade  with  it.  A  large  and  strong  body  of  public  opinion  supports  this  uncom¬ 
promising  attitude.  On  their  side  the  Communist  leaders  in  China  have  built  up  the 
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United  States  as  an  imperialist  bogeyman.  We  have  our  quarrels  and  our  deep  un  er  y- 
ing  conflict  with  the  Russians;  but  at  least  we  talk  to  them  and,  within  limits,  we 
even  trade  with  them.  Our  attitude  to  the  Chinese  and  theirs  to  us  is  much  more  hos¬ 
tile — we  won't  talk  to  them  or  trade  with  them  and  we  refuse  even  to  recognize  their 

existence  as  a  government. 

There  is  a  minority  view,  held  mainly  by  Quakers  and  some  churchmen,  that  it  is 
our  Christian  duty  to  feed  our  enemies  and  to  love  them  that  despitefully  use  us.  But 
if  we  regard  this  as  an  act  of  Christian  charity  we  should  not  expect  reward  or 
thanks,  still  less  political  or  military  advantage. 

In  support  of  the  view  that  it  is  our  moral  duty  without  expectation  of  reward 
to  share  our  abundance  with  the  hungry  people  of  the  world,  there  is  a  calculating 
school  of  thought  that  argues  we  shall  do  well  by  doing  good.  Those  who  feel  this  way 
insist  that  if  we  give  or  sell  wheat  to  China  we  should  see  that  the  Chinese  (and 
everybody  else)  give  us  credit  for  doing  so.  We  cannot  mark  each  grain  of  wheat, 
grown  in  the  U.  S.  A.,  but  we  should  mark  the  ships  and  the  sacks  and  advertise,  espe¬ 
cially  to  the  other  Asian  peoples,  that  it  is  our  wheat  that  is  going  to  China.  If  we 
withhold  food  from  starving  people,  the  Communists  will  certainly  trumpet  this  fact 
not  only  throughout  Asia  but  throughout  the  world.  Whether  this  will  do  us  much  harm 
in  the  long  run  is  not  very  clear  to  me.  It  would  seem  possible  for  us  to  ask  why  the 
Russians  don't  accept  the  responsibility  for  taking  care  of  their  Chinese  allies.  On 
the  other  hand,  I  doubt  whether  we  will  get  much  credit  for  generosity  in  China  itself 
or  elsewhere  in  Asia.  Gratitude  is  not  a  marked  feature  of  international  politics. 

In  my  judgment,  the  propaganda  value  of  giving  or  withholding  food  is  difficult  to 
measure  and  ought  not  to  be  a  decisive  factor  in  our  policy. 

Some  strategists  go  further  and  argue  that  food  can  be  a  decisive  weapon  in  the 
cold  war  and  that  we  should  use  it  as  such,  feeding  our  friends  and  starving  our  ene¬ 
mies.  They  can  point  to  the  decisive  influence  exerted  in  both  world  wars  by  naval 
blockade.  There  is  no  doubt  also  that  agriculture  is  the  weak  spot  in  the  economy  of 
both  Russia  and  China. 

It  is  tempting  to  believe  that  by  withholding  strategic  materials  and  especi¬ 
ally  food,  we  can  at  least  complicate  communist  strategy  and  perhaps  hasten  the  ulti¬ 
mate  collapse  of  these  communist  regimes.  Apart  from  the  fact  that  such  a  policy  runs 
counter  to  our  American  tradition,  success  would  require  the  cooperation  of  our  allies 
so  that  the  blockade  would  become  effective.  No  doubt  those  to  whom  the  crusade 
against  communism  is  a  holy  war  could  argue  that,  successful  or  unsuccessful,  we 
should  never  lose  an  opportunity  of  weakening  the  enemy.  This  is  just  as  logical  an 
attitude  as  the  Christian  attitude  of  never  losing  an  opportunity  to  demonstrate  that 
we  are  ready  to  love  even  our  enemies.  But  the  population  of  China  is  probably  now 
more  than  700  millions.  It  seems  highly  improbable  to  me  that  any  giving  or  withhold¬ 
ing  of  food  to  such  numbers  can  be  of  more  than  marginal  significance.  If  the  commu¬ 
nist  regimes,  either  in  Russia  or  in  China,  were  on  the  point  of  collapse,  it  might  be 
worth  considering  whether  a  little  more  starvation  might  not  bring  the  collapse  more 
quickly;  but  one  needs  to  be  more  optimistic  than  I  am  to  believe  that  collapse  is 
imminent  or  even  likely.  Distress  and  discontent  there  is  no  doubt;  but  the  communist 
leaders  have  strong  wills  and  cold  hearts  and  are  not  moved  as  we  are  by  the  sufferings 
of  their  people.  So  I  conclude  that  we  should  not  expect  to  gain  or  lose  decisive 
military  advantage  any  more  than  we  expect  to  gain  much  propaganda  advantage  from  our 
food  policy.  If  we  could  find  an  effective  way  to  use  our  food  surpluses  so  as  to 
weaken  the  Russian  or  the  Chinese  regimes,  or  to  drive  a  wedge  between  them,  I 
shouldn't  hesitate  to  use  it;  but  there  seems  to  be  just  as  much  chance  of  achieving 
this  by  supplying  the  food  as  by  withholding  it. 
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What  remains  then  to  decide?  A  very  wise  friend--one  of  the  founders  of  the 
Stanford  Food  Research  Institute,  Carl  Alsberg--used  to  say  that  when  one  is  in  a 
difficult  situation,  it  is  nearly  always  better  to  act  natural  than  to  act  smart.  My 
own  impulse  would  be  to  let  the  Chinese  buy  some  of  our  surplus  wheat  if  they  ask  for 
it  and  are  prepared  to  pay  the  market  price  for  it  in  an  acceptable  currency.  We 
don't  need  the  wheat  and  we  do  need  the  foreign  exchange  or  gold.  They  should  ask  for 
it  and  trade  openly.  I  see  no  reason  why  we  should  give  them  the  wheat  or  extend 
credit  beyond  the  usual  commercial  terms.  They  have  bought  goods  from  the  British 
with  silver  bullion  and  from  other  countries  with  gold.  We  should  also  be  paid. 

Their  loss  of  foreign  purchasing  power  would  then  weaken  their  military  capacity.  If 
they  must  buy  food,  they  can't  buy  strategic  materials.  Whether  it  would  weaken  them 
as  much  as  prolonged  starvation  it  is  not  possible  to  say. 

This  is  my  own  personal  view.  There  will  be  many  who  disagree,  even  if  they 
accept  the  fact  that  the  balance  of  propaganda  and  military  advantage  is  not  decisive. 
It  will  be  argued  that  to  permit  any  trade,  or  indeed  any  contact,  with  Red  China  will 
open  the  door  to  recognition,  that  we  have  stood  firm  for  fourteen  years  and  should 
not  weaken  now,  that  the  vote  in  last  year's  Assembly  of  the  United  Nations  showed 
that  our  attitude  of  nonrecognition  has  more  support  than  most  of  us  had  dared  to 
hope  and  that  we  should  not  sell  out  either  from  pity  for  the  starving  Chinese  or  in 
order  to  get  rid  of  an  embarrassing  wheat  surplus.  This  view  is  sincerely  held  and  is 
probably  the  view  of  the  majority  of  U.  S.  citizens  and  their  Congressional  represen¬ 
tatives  . 

I  do  not  criticise  it;  but  I  think  we  should  be  clear  on  three  points.  First, 
it  is  ultimately  based  on  the  premise  that  refusal  to  sell  strategic  materials  and 
food  to  the  communist  countries  will  weaken  them  and  ultimately  bring  them  down.  This 
premise  has  not  yet  been  borne  out  by  the  facts.  The  second  point  is  that  for  a  boy¬ 
cott  to  work  we  must  close  off  alternate  sources  of  supply  and  this  we  have  been 
unable  to  persuade  our  allies  to  do.  Finally,  our  refusal  to  supply  equipment  to 
China  is  one  of  the  factors  that  keeps  them  dependent  on  the  Russians  and  despite 
growing  conflict  and  strain,  helps  to  maintain  the  Soviet-Chinese  alliance. 

Who  exports  foodstuffs?  One  reason  why  I  haVe  ventured  to  remind  you  of  the 
historical  development  of  the  19th  century  trade  in  foodstuffs,  is  that  it  is  essen¬ 
tial  to  clear  away  some  of  the  confusion  that  has  prevailed  in  recent  discussions  of 
world  trends  in  production  and  prices.  As  in  so  many  other  aspects  of  agricultural 
policy,  there  are  strong  emotional  assumptions  that  obscure  the  statistical  facts. 

The  case  for  agriculture  is  argued  in  terms  of  hard-working  farm  families  cultivat¬ 
ing  small  holdings  and,  in  Falstaff's  phrase,  "larding  the  lean  earth  with  their 
sweat."  The  surpluses  that  vex  commodity  markets,  however,  are  produced  on  large, 
mechanized  farms  by  modern  business  men  or  even  corporations,  who  substitute  chemical 
fertilizers  for  sweat.  The  terms  of  trade  for  agricultural  products,  the  alleged 
inadequacy  of  world  demand  for  food  and  agricultural  materials,  the  sagging  prices  and 
accumulating  surpluses  of  farm  staples  are  argued  in  terms  of  rather  primitive  and 
very  poor  developing  countries.  But  in  fact  the  poorer  countries  of  the  world  have 
little  food  to  export.  Countries  with  the  highest  living  levels  produce  the  great 
bulk  of  the  food  traded  on  world  markets.  For  all  exports  of  cereals  (including  the 
rice  of  Burma  and  Thailand)  the  underdeveloped  countries  accounted  in  1958  for  only 
15  percent. 

The  overwhelming  bulk  of  the  foodstuffs  that  enter  into  world  trade  are  pro¬ 
duced  in  the  already  developed  and  highly  mechanized  countries,  using  advanced  tech¬ 
nology.  The  main  exception  to  this  broad  statement  is  to  be  found  in  the  rice- 
surplus  areas  of  southeast  Asia;  but  one  of  the  less  pleasant  facts  that  emerges  from 
a  study  of  world  trade  in  recent  years  is  the  steady  disappearance  of  food  exports 
from  one  country  after  another,  and  the  emergence  of  imports.  The  underdeveloped 
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countries  are  clearly  moving  towards  deficits  that  must  be  made  up  by  imports  of  food¬ 
stuffs  from  the  already  developed  countries.  Because  of  the  uncontrolled  increase  in 
their  populations  they  become  more,  rather  than  less,  dependent  on  food  imports. 

/ 

It  has  already  been  suggested  that  this  fact  implies  fateful  decisions  for 
agricultural  production  and  export  policies  in  the  surplus-producing  areas.  It  has 
even  more  important  implications  for  agricultural  policy  in  deficit,  developing  coun¬ 
tries.  With  increasing  numbers,  the  need  for  food  will  increase  beyond  the  capacity 
to  produce  it  by  traditional  methods.  This  is  as  true  of  the  Masai  in  Kenya  as  it  is 
of  the  West  Indians,  the  Saudi  Arabians,  the  Iranians,  Indians  or  indeed  any  but  a 
very  small  group  of  nations  in  relatively  underpopulated  and  fertile  areas  such  as 
Burma,  Thailand,  and  perhaps  Indonesia.  Even  in  regard  to  rice,  however,  the  competi¬ 
tion  of  advanced  forms  of  agriculture,  particularly  in  the  United  States,  has  been 
severe  so  that  prices  have  fallen.  As  with  another  traditional  Oriental  product,  soy 
beans,  the  growing  production  of  the  industrialized  agriculture  is  making  it  more  dif¬ 
ficult  for  Far  Eastern  producers  to  expand  production  to  keep  pace  with  their  growing 
population.  One  way  to  meet  the  food  deficit  in  developing  countries  at  least  tempo¬ 
rarily  is  by  imports,  but  in  most  cases  the  individual  consumer  does  not  have  the 
purchasing  power  to  buy  expensive  foods  and  the  economy  as  a  whole  lacks  the  capacity 
to  earn  by  exports  the  foreign  exchange  needed  to  pay  for  imports.  This  is  why 
imports  are  given  or  lent  or  sold  at  reduced  prices  by  the  surplus  countries. 

Food  policy  in  the  developing  countries.  Quite  obviously  the  best  way  to  meet 
these  growing  food  deficits  would  be  to  increase  the  productivity  of  agriculture  in 
the  deficit  developing  countries.  Considerable  efforts  have  been  and  are  being  made 
in  many  countries  to  achieve  such  productivity  increases.  Members  of  this  conference 
were  among  the  team  of  experts  that  worked  out  a  comprehensive  plan  of  attack  upon  the 
problem  in  India.  The  Ford  Foundation  is  now  engaged  upon  a  large-scale  demonstration 
of  the  methods  proposed  by  this  expert  group.  Impressive  results  are  being  achieved 
in  the  demonstration  districts,  but  the  task  of  extending  these  methods  all  over 
India,  by  Indian  technicians  and  Indian  initiative  and  through  Indian  governmental 
services  has  still  to  be  faced.  The  United  States  has  established  what  is  in  essence 
a  Food  Reserve  Bank  to  tide  over  interim  emergencies.  Meantime  the  geometric  increase 
of  population  continues.  The  Ford  Foundation  initiative  in  India  is  a  gallant  effort 
and  deserves  success  but  it  is  still  too  soon  to  form  any  clear  estimate  of  the  out¬ 
come.  There  is  little  doubt  that  by  sustained  maximum  effort  even  the  tremendous 
population  pressure  on  limited  food  resources  in  India  could  be  met-- the  question  is 
whether  the  maximum  effort  will  or  can  be  made. 

All  over  the  developing  world  there  is  need  to  organize  efforts  comparable  to 
that  being  made  in  India,  to  mobilize  first  the  planners  and  then  the  executants  of  a 
plan,  but  above  all  to  transfer  both  their  expertise  and  their  drive  to  the  local 
community.  No  one  who  has  ever  tried  is  likely  to  disagree  that  the  drive  is  both 
more  important  and  more  difficult  to  transfer  than  the  expertise. 


It  should  be  said,  however,  that  in  the  long  run  even  the  best  conceived  and 
executed  plans  to  increase  agricultural  productivity  will  fail  if  they  are  directed 
solely  to  satisfying  local  food  needs.  Unless  some  exports  can  be  developed  to  pro¬ 
vide  the  foreign  exchange  necessary  to  purchase  vital  imports  or  equipment  and 
materials,  the  economy  will  not  become  self-supporting  let  alone  self-generating .  It 
is  an  unfortunate  fact  that  not  only  the  planning  officials  in  the  developing  coun¬ 
tries,  but  the  economists  on  whose  theories  and  models  they  rely,  have  too  often  neg¬ 
lected  or  even  belittled  the  role  of  exports  in  development In  their  eagerness  to 


K.  Berrill  International  Trade  and  the  Rate  of  Economic  Growth,"  Economic  History 
Review,  Second  Series,  Vol.  XII,  No.  3,  and  A.  K.  Cairncross,  "International  Trade  and 
Economic  Development,"  Kyklos,  Vol.  XIII,  Fasc.  4,  1960. 
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develop,  these  economies  push  expenditures  to  the  verge  of  inflation,  raising  produc¬ 
tion  costs  and  making  import  controls  necessary.  The  traditional  export  industries 
were  often  foreign-owned  and  tagged  with  colonialism.  Too  often  they  have  been  ham¬ 
pered  by  tax  burdens  intended  to  divert  their  profits  to  development.  Sometimes  the 
effect  of  such  taxes  has  been  disastrous,  as  when  India  imposed  an  export  tax  on  jute 
and  lost  a  large  part  of  the  world  market  permanently  to  paper  and  other  fiber  con¬ 
tainers  . 

Up  to  this  point  the  argument  has  been  concerned  with  staple  foodsftuffs  pro¬ 
duced  in  temperate  regions.  Nothing  has  been  said  about  the  products  of  tropical 
agriculture.  This  was'  for  two  reasons.  First,  the  surplus  foods  that  enter  into 
world  trade,  with  the  notable  exception  of  rice,  are  temperate  products.  They  are  the 
main  resource  for  coping  v;ith  the  massive  population  increases  and  the  economic  aspir¬ 
ations  of  the  developing  countries. 

In  the  second  place,  it  is  upon  these  commodities  that  the  argument  concerning 
prices  has  been  concentrated.  The  first  calculations,  purporting  to  show  that  for 
many  decades  agricultural  prices  have  lagged  behind  those  of  industrial  goods  so  that 
the  terms  of  trade  moved  rather  steadily  against  agricultural  exporting  countries, 
have  been  shown  to  be  unconvincing.—  In  particular  they  omitted  the  vital  element 
of  falling  freight  rates.—/  Not  so  much  is  heard  of  this  argument  since  these  facts 
were  pointed  out,  but  it  is  still  maintained  that  demand  for  the  products  of  temper¬ 
ate  agriculture  has  not  kept  pace  with  the  needs  of  the  developing  countries  for 
imported  equipment.  The  calculations  of  GATT,  from  which  this  argument  is  derived, 
depend  on  the  way  in  which  countries  are  grouped  as  industrial  or  non- industrial .  It 
could  be  argued,  however,  that  Australia  and  New  Zealand,  South  Africa,  and  Argentina 
are  at  least  as  industrialized  as  Iceland,  Ireland,  Denmark,  Greece,  Portugal,  or 
Turkey.  Not  much  in  fact  is  to  be  gained  from  analysis  in  such  groupings  and  in  any 
case  the  prices  and  terms  of  trade  for  temperate  foodstuffs  are  a  matter  of  concern 
for  the  industrialized  food  exporters,  not  for  the  developing  countries.  In  fact, 
except  for  the  recent  depressions,  they  have  done  very  well  in  the  years  since  the 
war  ended . 

It  is  not  suggested  even  by  the  proponents  of  this  thesis,  that  tropical  agri¬ 
culture  (rice  and  coffee  excepted)  has  suffered  from  perverse  price  movements  in  the 
postwar  period.  Terms  of  trade  have  not  been  bad  for  cocoa  and  palm  oil,  sugar  and 
dates,  bananas  and  pineapple.  It  is  not  new  knowledge  that  in  cyclical  depressions, 
agricultural  and  mineral  prices  fluctuate  more  violently  than  the  prices  of  manufac¬ 
tured  goods.  There  is  no  convincing  evidence  that  longer-run  price  trends  or 
industrial  demands  have  moved  against  food  products  or  for  that  matter  agricultural 
raw  materials.  There  is,  however,  much  evidence  that  with  the  rapid  advances  of  tech¬ 
nology,  the  old  types  of  agricultural  production  and  marketing,  wherever  they  are 
practiced,  cannot  compete  with  the  new  methods  which  naturally  have  been  developed  in 
industrial  countries.  Plant  and  animal  breeding,  including  irradiation  to  produce 
mutations,  plant  and  animal  nutrition,  food  processing  and  preservation,  standardiza¬ 
tion,  grading  and  quality  control,  packaging  and  above  all  marketing  techniques  are  in 
process  of  rapid  change.  Modern  methods  of  mass  production  and  mass  merchandising 
make  it  almost  impossible  to  use  odd  lots  of  merchandise  of  variable  quality.  The 
cotton  grown  in  California  is  a  standardized  variety  and  the  bushes  grow  to  a  uniform 
size,  so  that  mechanization  can  be  used  to  replace  expensive  hand-picking.  The  baled 
product  is  as  uniform  and  as  clean  as  any  other  commodity  manufactured  under  precise 
controls . 


3/  P.  T.  Ellsworth,  Journal  of  Inter-American  Affairs. 

it/  Carl  Major  Wright,  Economic  Journal,  Sept.  1955,  Vol .  LXV,  "Convertibility  and 
Triangular  Trade  as  Safety  Against  Depression." 
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The  sequestration  of  plantations  and  reversion  to  peasant  agriculture,  for 
example  in  Indonesia,  can  be  understood,  but  such  actions  cannot  but  hinder  the  adap¬ 
tation  of  the  developing  countries  to  the  new  market  demands.  There  is  less  surplus 
for  export  when  production  is  organized  in  small  units.  This  is  clear  even  in  the 
USSR.  The  peasant  is  apt  to  consume  more  of  what  he  produces.  It  is  much  more  dif¬ 
ficult,  even  through  cooperatives,  to  control  the  quality  of  his  output  so  as  to 
assemble  standardized  and  graded  products  in  sufficient  volume  to  warrant  export. 
Packaging  and  processing  are  more  difficult  than  in  a  plantation-factory  system  under 
competent  technical  management.  It  is  the  obsolete  production  techniques  of  the 
underdeveloped  countries,  not  demand  or  prices  in  the  industrial  countries,  that  is 
responsible  for  the  lag  in  exports  from  the' underdeveloped  areas. 
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INTRODUCTION— SESSION  ON  NUTRITIONAL  VALUES  OF  WHEAT 


G.  0,  Kohler 

Western  Regional  Research  Laboratory,  USDA 
Albany,  California 


As  stated  yesterday,  the  primary  object  of  this  conference  is  to  develop  a 
factual  picture  of  the  problem  of  world  need  for  food  and  how  wheat  can  be  used  to 
best  advantage  in  meeting  that  need.  When  I  say  "best  advantage"  I  mean  the  best 
advantage  of  this  country  in  its  humanitarian  and  long-range  profit  objectives  and 
also  the  best  advantage  of  the  peoples  of  the  underdeveloped  countries.  Yesterday 
Dr.  Johnson  ably  laid  the  groundwork  by  giving  us  a  broad  picture  of  world  food  needs. 
We  had  all  known  that  a  great  need  exists  for  both  calories  and  protein  but  this 
Economic  Research  Service  work  gives  dimensions  to  the  problem  and  points  to  oppor¬ 
tunities  to  develop  markets  for  wheat. 

We  also  heard  much  about  specific  areas  of  the  world  which,  for  economic  and 
political  reasons,  offer  the  greatest  possibilities  for  wheat  usage--Free  Asia,  Latin 
America,  and  Africa,  Dr.  Hand,  Dr.  Bressani,  and  Dr.  Jones  told  us  about  the  types 
of  foods  consumed  in  these  areas,  how  much  of  these  foods  are  available,  and  about 
some  of  the  problems  which  must  be  overcome  if  we  are  to  achieve  our  objectives.  Dr. 
Milner  spoke  on  the  special  needs  of  infants  and  children. 

We  have  heard  a  lot  about  underdeveloped  countries  and  of  nutritional  deficien¬ 
cies  in  them.  I  recall  a  brief  article  in  the  Journal  of  the  American  Medical 
Association  about  a  year  ago.  It  was  entitled  "Longevity  in  Hunza  Land,"  A  few 
quotations  from  this  article  follow; 

"This  little-known  frontier  land  in  northern  Pakistan  has  a  population  not 
greater  than  25,000.  It  lies  northeast  of  the  famed  Khyber  Pass,  with  USSR  and  China 
for  neighbors .... 

"The  evidence  that  Hunzakut  males  live  to  be  120  or  even  140  years  of  age  is 
not  documented  with  reliable  vital  statistics.  Such  ages  are  believed  to  be  within 
the  limits  of  possibility,  however.  A  steady  upgrading  of  longevity  in  the  Occident 
may  reach  the  reputed  longevity  of  selected  peoples  in  the  Orient,  popularized 
initially  by  Hilton's  'Lost  Horizon'....  The  latter  (Hunzakuts)  have  little  animal 
protein,  few  eggs,  and  no  commercial  vitamins.  Their  diet  consists  of  whole  grain 
(wheat),  fresh  fruit,  fresh  vegetables,  goat's  milk  and  cheese,  rice  and  grape  wine. 
The  men  are  reported  to  be  fertile  in  the  ninth  decade  of  life,  but  this  phenomenon 
also  is  not  documented." 

If  these  reports  are  true  some  of  the  underdeveloped  countries  may  not  want  to 
develop  at  least  to  an  animal  type  agriculture.  Our  objectives  of  shipping  wheat, 
however,  would  be  in  accord  with  good  Hunza  tradition. 

In  order  to  make  a  food  market  development  program  a  success,  it  is  essential 
that  the  product  have  high  nutritional  value  and  that  the  person  who  is  expected  to 
purchase  the  product  know  that  the  product  is  good.  A  great  deal  of  misconception  is 
prevalent  concerning  the  nutritional  value  of  wheat,  and  the  wheat  "image"  in  the 
public  mind  is  not  all  that  it  should  be.  Wheat  is  certainly  not  a  complete  food  in 
itself,  but  neither  are  any  other  single  plant  or  animals  products,  including  milk, 
meat,  soy  beans,  and  fish.  Properly  used,  all  are  good  nutritious  foods.  For  this 
morning's  session  we  have  assembled  a  panel  of  outstanding  nutrition  experts  who  will 
discuss  several  aspects  of  the  nutritional  properties  of  wheat. 
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RECENT  RESEARCH  ON  NUTRITIONAL  QUALITY  OF  WHEAT  PRODUCTS 


William  B.  Bradley 

American  Institute  of  Baking,  Chicago,  Illinois 


Most  investigations  on  the  nutritional  quality  of  wheat  have  been  concerned 
with  Triticum  aestiv«»m  and  for  this  reason,  unless  otherwise  stated,  the  data  reported 
here  will  pertain  to  this  species.  However,  available  data  concerning  specific  nutri” 
ents  for  samples  of  club  and  durum  wheat  indicate  values  which  fall  within  the  ranges 
published  for  common  wheat. 

Historical  usage  of  wheat  as  the  major  component  of  the  diet  of  large  popu¬ 
lation  groups  indicates  that  wheat  must  contribute  materially  to  man  s  nutrient  require¬ 
ments.  However,  as  the  science  of  nutrition  has  developed,  each  new  discovery  has 
outweighed  the  last,  and  foods  which  were  outstandingly  good  sources  of  the  most 
recently  discovered  nutrient  gained  the  limelight.  Cereal  foods,  Including  wheat, 
because  they  are  not  concentrated  sources  of  any  single  nutrient,  were  eclipsed  by 
foods  for  which  dramatic  advertising  claims  could  be  made.  Demonstrated  losses  of 
nutrients  due  to  cereal  processing  and,  particularly,  losses  which  resulted  in  frank 
nutritional  deficiency  disease  constituted  the  coup  de  grace  for  cereals  in  the  minds 
of  many  people. 

Because  current  emphasis  in  nutrition  is  on  protein  and  because  of  the  numerous 
efforts  being  made  to  develop  new  concentrated  sources  of  high-quality  protein,  it 
seems  appropriate  to  start  this  discussion  with  a  presentation  of  data  on  wheat  proteins 
and  their  amino  acid  composition. 

The  protein  content  of  wheat  ranges  from  7  to  20  percent  or  more.  Soft  wheat 
varieties  with  low-protein  content  are  purposefully  grown  because  flour  produced  from 
such  varieties  is  best  suited  for  the  manufacture  of  cakes,  pastries,  etc.  Hard  wheat 
varieties  with  high-protein  levels  are  grown  because  the  flour  milled  from  them  is  best 
suited  for  the  manufacture  of  yeast-leavened  bread.  The  protein  content  of  wheat, 
however,  depends  upon  more  than  varietal  differences.  Climate,  soil  type,  and  ferti¬ 
lization  markedly  affect  wheat's  protein  content,  and  varieties  which  produce  a 
protein  content  of  14  percent  in  certain  areas  may  yield  as  little  as  8  percent  in 
areas  of  greater  rainfall. 

More  data  are  available  concerning  the  amino  acid  composition  of  the  protein  of 
hard  wheats  than  are  available  for  soft  wheat  samples.  Some  of  these  data  have  been 
gathered  in  the  hope  that  variation  in  levels  of  individual  amino  acids  may  give  a 
clue  to  variations  in  baking  quality.  Although  these  data  were  gathered  to  solve 
technical  problems,  they  have  contributed  useful  information  to  nutritionists.  Hard 
wheats  have  been  investigated  more  frequently  than  soft  wheats  by  those  interested  in 
nutrition  because  they  are  the  source  of  flours  for  the  manufacture  of  bread  which  is 

considered  important  to  man's  nutrition,  while  soft  wheats  are  the  source  of  flour  for 

the  manufacture  of  sweet  goods  which  are  prized  as  confections. 

Typical  values  for  the  essential  amino  acids  in  wheat,  flour,  and  bread  are 
given  in  Table  1  (1).  These  are  average  values  for  commercial  hard  wheat  blends,  the 
flours  commercially  milled  from  these  wheat  blends  and  the  bread  produced  from  these 
particular  flour  samples  using  a  typical  American  formula  requiring  four  parts  of 
nonfat  milk  solids  for  each  100  parts  of  flour.  We  have  found  a  very  narrow  range  of 

values  for  the  individual  amino  acids  in  bread  wheats.  Data  reported  from  other 

laboratories  in  the  United  States,  England,  and  Belgium  (2,3,4),  show  no  significant 
differences  from  these  values. 
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Table  1.  Essential  amino  acids  in  wheat, 

(Grams  per  16  g.  nitrogen) 

flour. 

and  bread 

Wheat 

Flour 

Bread 

Arginine 

,  4.69 

3.80 

3.56 

Histidine 

1.92 

1.88 

1.89 

Isoleucine 

3.90 

4.26 

4.32 

Leucine 

6.48 

6.98 

7.11 

Lysine 

2.74 

2.08 

2.48 

Methionine 

1.76 

1.73 

1.90 

Phenylalanine 

4.42 

4.92 

4.80 

Threonine 

3.02 

2.82 

3.01 

Tryptophan 

1.09 

1.02 

0.97 

Valine 

4.50 

4.54 

4.68 

Flours  used  in  obtaining  these  figures  represented  80  to  96  percent  patents 
from  flour  milled  at  extraction  rates  ranging  from  72  to  75  percent.  This  means  that 
in  the  case  of  the  least  refined  flour,  72  pounds  of  flour  were  obtained  from  each 
hundredweight  of  wheat,  and  in  the  case  of  the  most  highly  refined  flour,  only 
58  pounds  were  obtained  from  each  hundredweight  of  cleaned  wheat. 

It  is  to  be  noted  that  milling  wheat  into  white  flour  results  in  significant 
loss  of  several  of  the  amino  acids.  Most  interest  has  been  created  by  the  30  percent 
loss  of  lysine  because  this  is  known  to  be  the  limiting  amino  acid  in  wheat  protein. 
We  have  been  unable  to  find  any  significant  difference  in  the  amino  acid  composition 
of  the  protein  of  the  most  highly  refined  and  least  highly  refined  white  flour.  In 
other  words,  once  white  flour  is  produced  the  diversion  of  the  poorer  quality  streams 
does  not  cause  a  further  reduction  in  the  level  of  any  of  the  essential  amino  acids. 

Table  2.  Nonessential  amino  acids  in  wheat,  flour,  and  bread 

_ (Grams  per  16  g.  nitrogen) _ 

Wheat  Flour  Bread 


Alanine 

3.25 

2.78 

2.93 

Aspartic  acid 

5.09 

4.14 

4.60 

Cystine 

1.97 

2.11 

1.88 

Glutamic  acid 

28.50 

34.50 

31.70 

Glycine 

3.88 

3.22 

3.21 

Proline 

9.85 

11.70 

11.10 

Serine 

5.06 

5.44 

5.45 

Tyrosine 

3.10 

3.25 

3.32 

The  nonessential  amino  acids  are  given  in  Table  2.  Wheat  is  characterized  by 
its  high  glutamic  acid  and  proline  levels.  More  will  be  said  about  glutamic  acid 
later. 


Differences  in  amino  acid  composition  of  the  proteins  of  wheat  and  the  proteins 
of  white  flour  indicate  a  concentration  of  some  of  the  amino  acids  in  the  proteins  of 
the  fractions  removed  in  the  milling  process.  Table  3  (5)  gives  the  essential  amino 
acids  found  in  patent,  first -clear,  and  low-grade  flours  and  red  dog.  The  similarity 
in  composition  of  the  protein  from  patent  flour  and  from  first -clear,  explains  the 
uniformity  of  composition  of  the  proteins  of  long  and  short  patents.  Patent  flour 
results  from  diverting  the  less  refined  flour  streams  which  are  then  packed  as  clear 
flour.  The  low  grade  and,  particularly,  the  red  dog,  have  quite  a  different  pattern 
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Table  3.  I.  Concentration  of  amino  acids  in  products  of  Mill  A 


(Gram  per  16  g.  nitrogen) 


Patent 

flour 

First- 

clear 

flour 

Low- 

grade 

flour 

Red 

dog 

Arginine 

3.73 

3.87 

4.68 

6.84 

Histidine 

1.92 

2.06 

2.14 

2.22 

Isoleucine 

3.91 

4.02 

3.72 

3.42 

Leucine 

6.63 

6.59 

6.33 

5.77 

Lysine 

1.97 

1.94 

2.54 

4.13 

Methionine 

1.73 

1.71 

1.67 

1.70 

Phenylalanine 

4.77 

5.04 

4.64 

3.55 

Threonine 

2.64 

2.73 

2.76 

3.11 

Tryptophan 

0.92 

1.01 

1.01 

1.25 

Valine 

4.32 

4.44 

4.45 

4.91 

Table  4.  II. 

Concentration  of  amino  acids  in  products  of 
(Gram  per  16  g.  nitrogen) 

Mill  A 

Shorts 

Bran 

Germ 

Whole 

wheat 

Arginine 

6.85 

6.60 

6.  88 

4.71 

Histidine 

2.20 

2.22 

2.26 

2.12 

Isoleucine 

3.31 

3.29 

3.48 

3.78 

Leucine 

5.64 

5.51 

5.75 

6.52 

Lysine 

4.18 

3.77 

5.28 

2.67 

Methionine 

1.62 

1.48 

1.91 

1.74 

Phenylalanine 

3.44 

3.58 

3.38 

4.43 

Threonine 

3.03 

2.86 

3.42 

2.76 

Tryptophan 

1.29 

1.58 

0.98 

1.13 

Valine 

4.84 

4.69 

4.90 

4.69 

of  amino  acid  composition  from  the  white  flour.  The  red  dog  proteins,  for  instance, 
contain  twice  as  much  lysine  as  is  found  in  the  proteins  of  the  white  flour  fractions. 
Table  4  gives  the  essential  amino  acid  pattern  of  shorts,  bran,  germ,  and  the  wheat 
from  which  each  of  these  fractions  was  derived.  It  is  to  be  noted  that  the  lysine 
content  of  the  shorts,  bran,  and  germ  is  substantially  higher  than  the  lysine  content 
of  the  whole  wheat.  Threonine  and,  to  a  lesser  extent,  tryptophan,  follow  the  same 
pattern. 


This  distribution  of  amino  acids  in  mill  fractions  suggests  the  possibility 
of  an  economical  production  of  custom-made  wheat  foods  to  match  the  particular 
demands  of  different  age  groups.  Gruels  for  the  very  young  could  be  made  from  the 
shorts  and  low  grade  which  would  satisfy  the  higher  protein  and  lysine  requirement  of 
weanlings.  Products  made  from  white  flour,  when  they  constitute  a  substantial  pro- 
P®^tion  of  the  diet,  furnish  adequate  quantities  of  amino  acids  to  meet  the  require¬ 
ments  of  older  children  and  adults.  On  a  14  percent  moisture  basis  100  g.  of  shorts, 
for  instance,  would  furnish  0.75  g.  of  lysine  compared  to  0.24  g.  of  this  amino  acid 
furnished  by  100  g.  of  white  flour. 

The  availabilities  of  the  eight  amino  acids  essential  to  man  have  been  deter¬ 
mined  with  weanling  rats  of  the  Sprague-Dawley  strain.  To  do  this  it  was  necessary  to 
design  a  basal  diet  (6)  containing  amino  acids  as  a  sole  source  of  nitrogen.  To 
determine  the  availability  of  a  particular  amino  acid,  increments  of  the  amino  acid 


68 


under  study  were  employed  in  the  basal  diet  to  provide  a  standard  curve.  To  the  basal 
diet  containing  a  suboptimal  amount  of  the  same  amino  acid,  known  quantities  of  wheat, 
flour,  or  bread  were  added  at  the  expense  of  starch.  The  increment  in  growth  caused 
by  the  addition  of  wheat,  flour,  or  bread  provides  a  rat  assay  value  for  the  amino 
acid  being  studied.  Percent  availability  was  calculated  using  the  formula; 

•D  ..  -1  amino  acid  found  by  rat  assay  . 

Percent  availability  »  — - - loo 

amino  acid  found'  by  microbiological  assay 

Carcass  nitrogen  gain  plotted  against  available  amino  acid  consumed  gave  a  straight- 
line  relationship  over  most  of  the  standard  curve  as  is  shown  in  Figure  1.  This 


Figure  1.  Carcass  nitrogen  gains  of  rats  on  basal  A(dots)  and  basal  B(crosses) 

diets  vs.  available  lysine  consumed. 

figure  shows  two  curves:  one  made  using  the  basal  diet  containing  no  natural  protein 
sources,  and  the  other  made  using  a  basal  diet  which  contained  20  percent  wheat  gluten. 
That  these  curves  are  essentially  the  same,  except  at  very  high  lysine  levels,  demon¬ 
strates  the  effectiveness  of  the  amino  acid  mixture  as  a  replacement  for  protein  in  the 
diet. 


Total  weight  gain  as  an  index  of  availability  of  an  amino  acid  is  not  the  best 
criterion  when  one  is  assaying  foods  of  varying  fiber  content  (Table  5.).  When  whole 
wheat  was  assayed,  the  great  bulk  of  the  gastrointestinal  contents  due  to  high"fiber 
content  of  whole  wheat  was  reflected  as  weight  gain  and  thus  served  to  increase  the 
apparent  availability  of  the  amino  acid  under  study.  This  table  reveals  that  the 
availability  of  lysine  from  wheat,  flour,  bread,  and  gluten  is  78,  80,  83,  and  80  per¬ 
cent,  respectively.  Similar  or  greater  availabilities  were  found  for  the  remaining 
seven  essential  amino  acids.  Steele  al .  (7)  using  human  subjects  found  that  the 
methionine  of  flour  was  100  percent  available  to  humans.  Experiments  in  our 
laboratory  indicated  an  availability  of  94  percent  to  rats. 
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Table  5.  Availability  values  for  lysine  in  wheat,  flour,  bread  and  gluten, 

expressed  as  percentage!./ 


Performance, 
index  — 

Wheat 

Flour 

Bread 

Gluten 

Weight  gain 

87 

85 

84 

83 

Empty  weight  gain 

74 

83 

83 

83 

Carcass  nitrogen  gain 

78 

80 

83 

80 

\J  Percent  availability  ■ 


lysine  found  by  rat  assay 
lysine  found  by  microbiological  assay 


X  100. 


%J  Method  of  calculation:  gain  versus  grams  available  lysine  consumed. 


The  amino  acid  diet  used  in  determining  the  availability  of  amino  acids  of 
wheat  gave  surprisingly  good  rat  growth  as  compared  to  the  growth  reported  by  other 
Investigators  using  amino  acid  diets.  The  pattern  of  amino  acids  used  followed  that 
of  wheat  gluten  supplemented  with  small  quantities  of  lysine,  histidine,  methionine, 
threonine,  and  tryptophan.  Some  work  has  been  done  to  elucidate  the  unusual  growth- 
promoting  effect  of  this  particular  amino  acid  diet,  which,  when  fed  after  a  four-day 
adaptation  period,  produces  growth  in  excess  of  40  g.  per  week,  and  without  this 
adaptation  period,  growth  is  around  35  g.  per  week.  The  unique  aspect  of  this  diet, 
not  shared  by  the  diets  of  other  investigators,  was  the  fact  that  it  contained  the 
entire  spectrum  of  nonessential  amino  acids.  It  was  found  (8),  however,  that  any  one 
of  these  amino  acids  or  combinations  could  be  eliminated  from  the  diet  without  adversely 
effecting  rat  growth  as  long  as  the  level  of  glutamic  acid  was  not  reduced.  Glutamic 
acid  appears  to  have  some  specific  effect  on  rat  growth  over  and  beyond  that  of  other 
sources  of  nonessential  nitrogen. 


Table  6. 

Weight  gain. 

food  efficiency  and 

carcass  composition  after 

three 

weeks 

feeding  of  an  amino 

acid  diet 

with  graded 

levels  of  elutamic  acid 

Level  of 

Weight 

G.  gain/ 

Carcass 

glutamic 

gain 

g.  food 

acid 

Nitrogen 

Fat 

% 

g. /week 

7. 

7. 

0.00 

14.9 

0.43 

2.805 

7.12 

1.42 

19.9 

0.42 

2.686 

8.33 

2.83 

23.5 

0.44 

2.763 

8.44 

4.25 

28.9 

0.46 

2.834 

9.24 

5.66 

34.9 

0.50 

2.861 

8.58 

7.08 

34.8 

0.48 

2.919 

8.58 

8.50 

35.5 

0.49 

2.864 

9.70 

10.97 

29.8 

0.46 

2.908 

10.00 

Table  6  shows  the  effect  of  varying  levels  of  glutamic  acid  in  the  diet.  The 
diets  were  kept  Isonitrogenous  by  adding  more  of  the  remaining  nonessential  amino  acids 
when  the  glutamic  acid  level  was  lowered,  and  by  substituting  glutamic  acid  for  the 
remaining  nonessential  amino  acids  when  the  glutamic  acid  level  was  increased.  For  each 
Increment  between  0  and  5.66  percent  glutamic  acid  there  was  an  increase  in  rate  of 
growth  with  a  plateau  between  5.66  and  8.5  percent.  Growth  rate  fell  off  at  the  highest 
level  where  glutamic  acid  entirely  replaced  the  remaining  nonessential  amino  acids.  The 
mechanism  of  this  effect  of  glutamic  acid  on  growth  is  not  known  and  work  is  in  progress 
to  explain  this  beneficial  effect  of  glutamic  acid  on  rat  growth. 
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Several  investigators  (9,  10,  and  11)  have  studied  the  amino  acid  composition 
of  pure  wheat  varieties  hoping  to  find  some  with  higher  lysine  content  than  is  true  of 
wheat  in  general.  Each  investigation  has  revealed  that  the  proteins  of  low-protein 
wheat  contain  a  higher  proportion  of  lysine  than  the  proteins  of  high-protein  wheat. 
Unfortunately,  however,  this  offers  nothing  of  nutritional  significance,  because  if 
one  performs  the  necessary  mathematics,  he  finds  that  the  low-protein  wheat  furnishes 
less  total  lysine  than  the  high-protein  wheat. 

Lawrence  ^  (11)  reported  lysine  contents  of  a  number  of  varieties  of 

spring  and  winter  wheats.  Figure  2  presents  the  data  obtained  on  spring  wheats.  It 


Figure  2.  Lysine  content  of  155  varieties  of  spring  wheat.  Each  point  represents  the 
mean  analysis  for  one  sample  of  one  variety,  except  where  arrows  point  to  results 
of  analyses  of  two  samples  of  the  Mexican  variety.  Cl  No.  5286  .  Circle,  red  spring 
wheats;  triangle,  white  spring  wheats. 

is  to  be  noted  that  the  average  lysine  content  of  the  wheat  protein  decreases  with  in¬ 
creasing  protein  content  of  the  wheat;  however,  the  amount  of  lysine  contributed  by 
100  g.  of  the  low-protein  wheat  is  only  0.28  g.  while  the  amount  of  lysine  contributed 
by  100  g.  of  the  higher-protein  wheat  is  0.37  g. 

Unfortunately,  the  high  lysine  value  of  the  Mexican  variety  Cl  No.  5286  has  not 
held  up  on  subsequent  sampling  (12).  Figure  3  shows  the  relationship  between  the  per¬ 
cent  lysine  in  wheat  protein  to  percent  protein  in  wheat  for  winter-wheat  varieties. 

Here  again,  a  variety  of  high-protein  wheat,  Wilhelmina,  showed  a  relatively  high 
lysine  content  which  has  not  been  found  in  subsequent  samples. 

Within  the  past  few  years,  additional  information  has  been  obtained  concerning 
the  vitamin  content  of  wheat  and  wheat  foods.  Table  7  shows  the  vitamin  content  of 
wheat,  flour,  and  bread  (13).  Thiamine,  niacin,  biotin,  folic  acid,  and  vitamin 
must  share  a  similar  distribution  in  the  wheat  kernel,  since  each  undergoes  a  reduction 
of  approximately  80  percent  in  the  milling  of  wheat  into  white  flour.  Inositol  and 
p-aminobenzoic  acid  must  be  even  more  concentrated  in  the  fractions  lost  during  the 
production  of  white  flour.  Pantothenic  acid  suffers  a  lesser  milling  loss  while  choline 
appears  to  be  rather  evenly  distributed  throughout  the  wheat  kernel.  Undoubtedly, most 
of  the  inositol  in  wheat  is  combined  with  phosphate  in  the  fora  of  phytic  acid  which  is 
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7o  PROTEIN 

Figure  3.  Lysine  content  of  75  varieties  of  winter  wheat.  Each  point  represents  the 
mean  analysis  for  one  sample  of  one  variety,  except  where  arrows  point  to  results 
of  analyses  of  two  samples  of  the  variety  Wilhelmina.  Cl  No.  4193. 


Table  7.  Vitamin  content  of  wheat,  flour,  and  bread  (mg./lOO  g.  dry  wt.) 


wttccu.,  -- 

Wheat 

Flour 

..  —  j  j  _ 

Bread 

Thiamine 

0.44 

0.09 

0.36 

Riboflavin 

0.15 

0.04 

0.30 

Niacin 

6.3 

1.2 

4.0 

Biotin 

0.014 

0.002 

0.003 

Pantothenic  acid 

1.1 

0.5 

0.6 

Folic  acid 

0.05 

0.01 

0.05 

Choline 

211. 

211. 

199. 

Inositol 

341. 

38. 

44. 

p  —Aminobenzoic  acid 

0.4 

0.04 

0.08 

Vitamin  B 

6 

0.47 

0.08 

0.065 

Table  8.  I.  Vitamin  content  of  products  commercially  milled  from  a  single  wheat 

blend  (mg./lOO  g.  147o  moisture  basis) 

Wheat  Bran  Shorts  Red  Dog 


Thiamine 

Riboflavin 

Niacin 

Pantothenic  acid 
Folic  acid 
Biotin 

p-Aminobenzoic  acid 

Choline 

Inositol 


0.393  0.629 

. 107  . 334 

5.45  26.60 

1.09  3.91 

.050  .088 


.0114  .0440 

.383  1.48 

163.  154. 

315.  1340. 


1.34 

.347 

16.00 

2.66 

.135 

.0350 

1.26 

176. 

1080. 


2.80 

.322 

8.01 

1.82 

.120 

.0250 

.781 

174. 

808. 
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Table  8  shovs  the  vitamin  content  of  wheat,  bran,  shorts,  and  red  dog.  The  high  con¬ 
centration  of  vitamin  in  the  shorts  and  red  dog  fraction  supports  the  hypothesis  made 
previously  that  these  mill  products  could  be  made  into  an  excellent  food  for  very 
young  humans.  The  concentration  of  inositol  in  the  bran  is  expected  because  it  is  well 
known  that  phytic  acid  is  concentrated  in  this  fraction. 

Table  9.  II.  Vitamin  content  of  products  commercially  milled  from  a  single  wheat 


blend  (rog./lOO  g.  lA7o  moisture  basis) 


Germ 

Low- 

grade 

flour 

First- 

clear 

flour 

Patent 

flour 

Thiamine 

1.35 

1.08 

.245 

.076 

Riboflavin 

.487 

.124 

.048 

.032 

Niacin 

4.53 

3.86 

2.09 

1.01 

Pantothentic  acid 

1.04 

.915 

.675 

.483 

Folic  acid 

.205 

.042 

.018 

.011 

Biotin 

.0174 

.0108 

.0042 

.0014 

p-Aminobenzoic  acid 

.  370 

.295 

.126 

.033 

Choline 

265. 

148. 

151. 

161. 

Inositol 

852. 

341. 

113. 

33. 

Table  9  gives  the  vitamin  content  of  germ,  low-grade,  first-clear,  and  patent 
flours  (14).  Unlike  amino  acids,  the  vitamin  content  of  flour  is  markedly  influenced 
by  the  degree  of  refinement;  the  more  highly  refined  flours  show  the  greater  loss. 

This  is  made  apparent  by  the  differences  in  vitamin  values  for  patent  and  first-clear 
flours.  Although  it  is  generally  considered  that  the  loss  of  germ  in  the  milling  of 
wheat  to  white  flour  greatly  decreases  flour's  nutritional  value,  the  single  factor 
which  accounts  for  the  greatest  loss  of  vitamins  is  the  removal  of  the  bran.  The  bran 
fraction  contained  the  following  percentages  of  the  individual  vitamins  found  in  the 
whole  wheat:  pantothenic  acid,  53.2;  riboflavin,  39.6;  thiamine,  22.7;  vitamin  B^, 
51.2;  folic  acid,  26.3;  niacin,  72.5;  biotin,  57.4;  inositol,  63.3;  and  p-aminobenzoic 
acid,  57.5. 


Table  10. 


Protein 

Level  of 
protein 
in  the 
diet 

Average 
daily  food 
intake  per 
rat 

Average 
weight 
gain  for 

3  weeks 

Serum 

cholesterol 

7o 

g- 

g- 

mg.  7o 

I.  Casein 

6. 

3.5 

-2  +  1-^ 

853 

±  79-^ 

40. 

8.9 

93  +  1 

431 

+  39 

69.5 

7.8 

85  +  2 

561 

+  64 

II.  Wheat  gluten 

10. 

3.4 

-2  +  2 

486 

+  38 

30. 

6.7 

38  +  2 

250 

±  31 

40. 

7.6 

56  +  6 

210 

+  8 

Wheat  gluten 
supplemented 

68.5 

8.8 

101  +  5 

167 

±  10 

with  17o  lysine 

30. 

10.6 

102  +  7 

260 

+  11 

1/  Standard  error  of  the  mean. 
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One  other  thing  I  would  like  to  mention  as  something  which  represents  relatively 
recent  research  with  regard  to  wheat  products  is  the  work  published  by  Nath  e_t  al^.  (15), 
concerning  the  effect  of  dietary  protein  on  serum  cholesterol  concentration  in  the  rat. 
Rats  were  fed  cholesterolgenic  diets  containing  varying  levels  of  casein  and  wheat 
gluten.  Table  10  shows  the  response  to  these  diets.  As  the  casein  level  in  the  diet 
was  increased  from  6  to  69.5  percent,  serum  cholesterol  decreased  from  its  high  value 
of  853  to  a  low  of  A31  and  again  went  upward  to  561  at  the  highest  protein  level.  When 
wheat  gluten  was  the  protein  source  in  the  diet,  'the  serum  cholesterol  was  lowered 
initially  to  486  and  decreased  with  each  increment  of  wheat  gluten  up  to  a  protein  level 
of  68.5  percent  where  the  serum  cholesterol  was  found  to  be  167.  This  effect  (16,  17) 
lias  since  been  demonstrated  to  be  due  to  the  lipids  associated  with  the  protein  of  wheat 
gluten.  Since  wheat  gluten  is  made  from  wheat  flour,  these  lipids  are  present  in  the 
wheaten  product  whether  it  is  made  from  the  whole  grain  or  from  white  flour.  It  may 
not  be  mere  coincidence  that  the  epidemiological  evidence  used  to  support  the  thesis 
that  high  fat  intake  results  in  high  blood  cholesterol  (and  also  a  high  incidence  of 
atherosclerosis  and  coronary  heart  disease) ,  also  supports  the  hypothesis  that  high 
cereal  intake  protects  against  high  blood  cholesterol,  atherosclerosis,  and  coronary 
heart  disease. 

I  show  this  table  for  another  reason:  the  literature  contains  many  examples 
of  the  improvement  in  growth  of  experimental  animals  with  increasing  quantities  of 
protein  in  the  diet  and  then  decreasing  growth  rate  as  a  certain  optimum  level  is 
exceeded.  This  table  shows  this  to  be  true  when  casein  is  the  protein  source,  but 
it  shows  no  such  effect  of  excess  protein  when  wheat  gluten  is  the  protein  source. 

This  may  be  related  to  the  work  discussed  previously  which  demonstrated  the  beneficial 
effect  of  glutamic  acid  on  rat  growth. 

To  summarize:  Analysis  of  wheat  and  products  made  from  it  indicate  that  wheat, 
although  not  an  outstandingly  good  source  of  a  single  nutrient,  is  a  good  source  of 
most  of  them.  Wheat  also  is  a  food  which  cannot  be  used  without  some  processing.  In 
processing  it  can  be  made  to  carry  any  nutrient  concentration  deemed  desirable. 

Milling  produces  a  white  flour  having  a  lower  concentration  of  many  of  the  essential 
nutrients,  the  extent  of  which  depends  upon  the  degree  of  refinement.  Milling  per¬ 
mits  the  production  of  fractions  having  especially  high  nutritional  quality.  Thus 
milling  could  be  used  as  a  means  of  producing  custom-made  cereal  foods,  whose  high 
concentration  of  amino  acids  and  vitamins  makes  them  especially  suited  for  infants. 

At  the  same  time,  white  flour  would  be  produced  which,  if  consumed  as  a  major  source 
of  calories,  would  furnish  sufficient  amino  acids  for  older  children  and  adults  and, 
if  not  overly  refined,  could  furnish  many  of  the  vitamin  requirements  as  well. 


Discussion.  In  discussion  of  the  tests  used,  it  was  pointed  out  that  the  micro¬ 
biological  amino  acid  assay  was  carried  out  on  the  hydrolyzed  cereal  product  and  the 
feeding  tests  on  an  unhydrolyzed  product.  Availability  of  lysine  was  determined  by 
the  relation  of  growth  on  the  cereal  product  to  that  on  a  diet  containing  known  amounts 
of  added  free  lysine.  Lysine  available  from  bread  was  83  percent  of  the  lysine  deter¬ 
mined  microbiologically .  Work  is  now  being  conducted  to  correlate  chick  and  rat  assay 
with  chemical  methods  based  on  the  c -amino  group  of  lysine. 

The  ability  of  certain  African  groups  to  be  in  apparent  good  health  on  diets 
sub-standard  in  protein  brought  out  questions  of  whether  the  safety  factors  normally 
used  may  be  too  high,  and  whether  the  relation  of  rat  response  to  response  of  all 
groups  of  humans  may  be  oversimplified.  It  was  decided  that  both  ideas  probably  have 
substance,  particularly  since  humans  grow  much  more  slowly. 
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NUTRITIONAL  VALUES  OF  BULGUR 
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My  introduction  to  parboiled  wheat,  called  bulgur,  burghul  or  a  similar  name, 
was  on  my  first  trip  to  San  Francisco.  A  couple  of  years  ago  when  the  Pan  Rim  Food 
Conference  was  held  in  Honolulu,  parboiled  wheat  again  came  to  my  attention.  This 
time,  W.  L.  Haley  (1960)  talked  on  "Bulgur  Wheat  and  Its  Export  Potential  for  the 
Far  East."  I  believe  this  was  still  an  unfamiliar  product  to  most  of  his  audience. 
Some  one  brought  bread,  similar  to  cracked  wheat  bread  but  containing  bulgur  for  us 
to  sample. 

I  talked  with  James  Pence,  of  this  Laboratory  here  about  the  nature  of  the 
protein  in  parboiled  wheat.  I  was  interested,  as  practically  all  of  our  nutrition 
work  in  the  Department  of  Foods  and  Nutrition  at  Purdue  at  that  time  was  concerned 
with  the  nutritive  value  of  cereal  proteins.  We  were  concerned  with  lysine  and  the 
effect  of  lysine  supplementation  of  cereal  proteins,  especially  those  of  flour,  on 
their  nutritional  value  to  both  man  and  albino  rats. 

In  discussing  the  foods  of  the  Near  East,  Adolph  (1954)  indicated  that  30  per¬ 
cent  of  the  land  area  in  crops  is  given  over  to  wheat.  He  included  in  the  Near  East 
Syria,  Lebanon,  Jordan,  Egypt,  Iraq,  and  Saudi  Arabia.  He  stated  that  Iran  is  similar 
in  many  respects.  Although  according  to  this  author,  wheat ,  the  principal  cereal  and 
the  mainstay  of  the  diet,  is  eaten  mainly  as  whole  wheat  bread,  parboiled  wheat  is 
used  almost  everywhere  throughout  the  Near  East  area.  It  does  not  replace  bread  but 
is  an  adjunct  to  it.  It  is  used  much  as  rice  is  used  in  cooked  dishes.  Adolph  stated 
that  "Burghul  (parboiled  wheat)  ...  is  essentially  a  means  of  keeping  wheat  over 
a  prolonged  period."  In  the  Near  East,  bulgur  is  usually  prepared  by  the  individual 
households,  not  in  factories,  and  according  to  Shammas  and  Adolph  (1954)  it  can  be 
kept  without  difficulty  until  the  next  harvest,  or  if  necessary  for  several  years. 
These  authors  reported  that  whereas  rice  is  desired  for  its  white  color  and  other 
qualities,  parboiled  wheat  is  regarded  by  the  rural  people  as  superior  to  rice  as  a 
source  of  energy  and  vigor.  As  much  as  one-fourth  of  the  wheat  crop  may  be  converted 
to  parboiled  wheat. 

The  following  steps  are  involved  in  the  preparation  of  bulgur  in  the  Near  East 
(Saracoglu  1953):  (1)  washing  to  remove  foreign  materials  and  impurities,  (2)  boiling 

to  gelatinize  the  starch,  (3)  air  drying;  most  effective  in  the  sun,  (4)  beating  in 
the  mortar  to  separate  the  hulls,  (5)  fanning  to  remove  the  hulls,  (6)  crushing  in 
mills,  and  (7)  rough  sieving  to  remove  fine  parts.  The  long  periods  of  dry  weather 
and  the  flat  tops  on  the  houses  provide  excellent  conditions  for  the  drying  process. 

We  might  briefly  examine  the  claim  of  keeping  quality.  The  hard,  brittle 
nature  of  the  finished  product  undoubtedly  discourages  insects;  the  low  moisture  con¬ 
tent  retards  the  growth  of  molds  and  boiling  has  sterilized  the  grain  and  no  doubt 
destroyed  the  enzymes  naturally  present.  Rancidity  develops  in  bulgur  stored  at  high 
temperatures  for  a  period  of  months  (Neufeld  et  al . ,  1957).  However,  this  apparently 
does  not  reach  a  point  of  being  objectionable  as  bulgur  is  prepared  and  consumed  by 
the  people  of  the  Near  East.  In  fact,  a  certain  degree  of  rancidity  may  be  acceptable 
or  even  desirable,  as  it  seems  to  be  in  certain  other  foods. 

From  our  point  of  view  two  important  considerations  enter  into  the  use  of  par¬ 
boiled  wheat  not  only  in  the  Near  East  but  in  other  parts  of  the  world  and  especially 
in  those  areas  where  there  is  a  deficit  of  food.  The  first  is  acceptance.  There 
seems  to  be  no  question  of  acceptance  on  the  part  of  people  wh(^  have  used  bulgur  for 
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thousands  of  years,  but  we  are  reluctant  to  try  the  unfamiliar.  Limited  reports  indi¬ 
cate  those  who  have  tried  it  like  it,  but  I  found  no  well-documented  evidence  of  wide 
acceptance.  The  second  consideration,  nutritive  value,  is  the  one  with  which  we  are 
primarily  concerned  at  this  time.  Adolph  (1954)  pointed  out,  in  discussing  the  use 
of  wheat  in  the  Near  East,  that  it  is  advisable  that  the  habit  of  using  whole  cereals 
should  not  be  lost  and  that  even  more  extended  use  of  these  products  is  to  be 
recommended. 

Neufeld  e^  aT.  (1957)  stated  that  "although  available  data  are  limited,  it 
appears  to  have  been  widely  accepted  that  bulgur  is  a  product  offering  nutritional 
advantages  because  of  the  extent  to  which  thiamine,  niacin,  and  perhaps  other  nutri¬ 
tionally  valuable  constituents  of  whole  wheat  are  retained  in  the  product."  One 
assumes  the  nutritional  advantages  are  compared  with  white  flour. 

Perhaps  before  considering  reports  on  the  nutritive  value  of  bulgur,  the  dis¬ 
tribution  of  nutrients  in  the  different  parts  of  the  wheat  kernel  should  be  reviewed. 
Let  us  consider  the  vitamins  first.  Jackson  and  co-workers  (1943)  examined  the 
various  streams  of  flour  for  certain  of  the  B-vitamins.  They  concluded  that  the 
thiamine  is  largely  concentrated  in  the  scutellum  portion  of  the  wheat  germ.  They 
found  that  93.2  percent  of  the  wheat  kernel  other  than  the  embryo  and  the  scutellum 
contained  only  30  percent  of  the  thiamine.  Riboflavin  appeared  to  be  fairly  evenly 
distributed  throughout  the  wheat  kernel.  Hence,  treatment,  including  the  milling 
process,  is  not  likely  to  increase  materially  the  concentration  of  riboflavin  in  any 
part  of  the  grain  or  the  mill  stream.  Niacin,  on  the  other  hand,  is  concentrated  in 
the  branny  layer.  Nearly  one-half  of  the  total  niacin  appeared  in  the  bran  stream. 

Numerous  studies  have  dealt  with  the  effect  of  processing  on  the  vitamin  content 
of  bulgur.  Saracoglu  (1953)  studied  the  thiamine  content  of  28  samples  of  wheat  and 
of  bulgur  made  from  them.  He  found  a  range  from  0.31  to  0.50  mg.  thiamine/100  g.  of 
wheat  and  a  mean  of  0.39  mg./lOO  g.  Although  this  amounted  to  an  average  loss  of 
27.3  percent  the  loss  varied  from  8.9  to  42.4  percent  for  the  different  samples.  This 
worker  attributed  the  greatest  loss  to  the  boiling  step  -  22.6  percent.  This  he 
stated  was  due  to  solution  and  destruction  by  heat.  Haley  and  Pence  (1960)  reported 
the  thiamine  content  of  bulgur  as  30.8  percent  less  than  that  of  the  wheat  but  they 
found  the  greatest  loss  in  the  washing  process.  The  close  agreement  in  percentage  of 
thiamine  lost  is  interesting.  The  difference  in  the  processing  step  where  the  major 
loss  occurs  may  well  be  due  to  the  processing  methods  used.  Haley  and  Pence  stated 
that  "Washing  is  the  only  stage  in  which  excess  water  is  used  and  discarded." 

Saracoglu  concluded  that  the  loss  of  thiamine  was  influenced  by  variety  of  wheat, 
relative  proportions  of  wheat  and  water,  pH,  and  duration  and  manner  of  boiling.  He 
further  stated  that  to  obtain  bulgur  high  in  thiamine:  start  with  wheat  of  high 
thiamine  content;  shorten  the  boiling  period;  and  omit  sieving. 

The  latter  recommendation  was  based  on  his  findings,  with  4  samples  of  wheat, 
that  the  fine  part  of  the  crushed  bulgur  had  a  thiamine  content  93.7  percent  that  of 
the  original  wheat,  whereas  the  coarse  had  only  71.3  percent.  Haley  and  Pence  did 
not  report  this  difference.  Both  articles  report  no  serious  loss  in  thiamine  content 
due  to  removal  of  bran  after  parboiling  and  drying. 

Sabry  and  Tannous  (1961)  prepared  bulgur  using  5  parboiling  periods  ranging 
from  0.5  hour  to  3  hours.  They  found  that  thiamine  content  decreased  as  boiling  time 
increased,  changing  from  0.58  mg./lOO  g.  of  unheated  wheat  to  0.21  mg./lOO  g.  when 
boiled  for  3  hours.  Riboflavin  losses  due  to  boiling  were  somewhat  less,  changing 
from  0.15  mg./lOO  g.  for  unheated  wheat  to  0.10  mg./lOO  g.  after  boiling  3  hours. 
However,  these  workers  compared  forced -draft  oven  drying  with  sun  drying  and  found 
the  loss  to  be  20  percent  and  76  percent,  respectively,  when  the  wheat  had  been  boiled 
for  2  hours.  These  workers  reported  4.1  mg.  niacin/100  g.  of  unheated  bulgur  and  10.1 
mg.  of  unheated  bran.  After  boiling  for  one  hour  t;hey  reported  the  niacin  content  for 
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100  grams  to  be  5.1  mg,  for  the  bulgur  and  4,7  mg,  for  the  bran;;  The  niacin  of  the 
bulgur  tended  to  increase  with  increased  time  of  boiling  although  the  greatest  increase 
was  in  the  first  hour.  The  niacin  in  the  bran  decreased  with  time  of  boiling. 


They  (Sabry  and  Tannous)  concluded  that  changes  appear  to  be  due  to  direct  heat 
destruction  and  the  redistribution  of  the  vitamins  from  the  outer  layers  to  the  inner 
layers  of  the  wheat.  Since  the  bran  is  rich  in  niacin  and  the  germ  is  the  part  con- 
sidered  richest  in  thiamine  and  riboflavin,  the  vitamin  redistribution  (as  a  result  of 
parboiling)  has  a  more  pronounced  effect  on  the  niacin  content  of  the  parboiled  wheat 
than  on  the  thiamine  and  riboflavin. 

Haley  and  Pence  (1960)  and  Shammas  and  Adolph  (1954)  published  tables  compar¬ 
ing  the  composition  of  wheat  and  bulgur.  Although  the  protein  content  of  the  original 
wheat  differs,  the  comparisons  are  remarkably  similar  except  for  the  riboflavin.  That 
reported  by  Shamnas  and  Adolph  leads  to  the  conclusion  that  they  are  reporting  on  sun- 
dried  bulgur. 

Turning  now  to  the  protein  of  wheat,  we  find  that  it  has  been  extensively 
studied  with  both  man  and  animals  as  subjects.  Lysine  is  recognized  as  the  first 
limiting  amino  acid  in  both  whole  wheat  and  white  flour  proteins.  However,  Sure 
(1957)  found  that  when  proteins  of  milled  wheat  were  fed  to  albino  rats  at  an  8  per¬ 
cent  level,  optimum  gain  in  body  weight  and  protein  efficiency  were  secured  by 
supplementation  with  0.4  percent  L-lysine,  0.2  percent  DL  threonine,  0.4  percent  DL 
methionine  and  vitamin  8^2 •  Harris, and  Burress  (1959)  showed  that  when  fed  at  15  per¬ 
cent  level,  lysine-fortified  wheat  protein  was  nutritionally  equal  to  egg  albumin  as 
measured  by  body  weight  increase  and  protein  efficiency,  but  inferior  in  its  ability 
to  promote  the  synthesis  of  body  protein. 

Examination  of  the  data  on  the  protein  of  wheat  and  flour  may  help  to  explain 
results  obtained  with  feeding  experiments.  Pence  ££  .  (1950)  reported  that  the 

gluten  fraction  of  widely  different  flours  had  almost  Identical  amino  acid  composi¬ 
tions.  Hepburn  al..  (1957)  suggested  that  not  only  gluten  but  the  entire  protein 
may  follow  a  consistent  pattern.  These  latter  workers  found  a  24  percent  loss  of 
lysine  in  converting  wheat  to  patent  flour  (71.8  to  74.4  percent  yield)  and  a  7  per¬ 
cent  loss  of  threonine.  Later  Hepburn  and  co-workers  (1960)  reported  less  lysine, 
glycine,  arginine,  alanine,  and  aspartic  acid  in  the  flour  fractions  and  more  in  the 
offals  than  in  the  wheat  proteins.  Conversely  more  proline,  glutamic  acid,  and 
phenylalanine  were  found  in  the  flour  proteins  and  less  in  the  offals  than  in  the 
wheat.  The  remaining  amino  acids  were  less  affected  by  milling.  Horn  ad .  (1958) 
showed  the  bran  and  shorts  to  have  a  considerable  higher  concentration  of  arginine, 
lysine,  and  threonine  than  flour  of  71.5  percent  extraction  or  the  whole  wheat.  When 
comparison  was  made  with  flour  of  84.9  percent  extraction  a  marked  difference  was  not 
found  for  either  lysine  or  threonine. 

The  effect  of  parboiling  on  these  amino  acids  was  not  found  in  the  literature. 

It  is  well  recognized  that  under  certain  conditions  the  availability  of  lysine  in 
bread,  biscuits  and  other  foods  is  decreased  by  baking  (Rosenberg  and  Rohdenburg,  1951, 
Clark,  1959).  Preliminary  work  in  our  laboratories  with  bulgur  and  whole  wheat  shows 
them  to  be  essentially  the  same  in  lysine  content. 

Shammas  and  Adolph  (1954)  fed  whole  wheat  and  parboiled  wheat  as  the  only  food 
to  weanling  rats  and  obtained  almost  identical  growth  rates  and  protein  efficiency 
ratios.  These  workers  concluded  that  the  parboiling  process  does  not  significantly 
alter  the  nutritive  value  of  wheat  proteins. 

From  our  laboratories  at  Purdue  University,  we  have  work  by  Yang  and  his  stu¬ 
dents  in  which  certain  characteristics  of  wheat,  bulgur,  and  70  percent  extraction 
white  flour  were  compared,  A  slight  difference  was  found  in  the  nitrogen  content  of 
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the  parboiled  wheat  and  whole  wheat,  Shammas  and  Adolph  (1954)  reported  a  similar 
difference. 

The  ash  was  found  to  be  only  slightly  less  for  the  parboiled  wheat  than  the 
whole  wheat.  This  too,  agrees  with  the  work  of  Shammas  and  Adolph.  Haley  and  Pence 
(1960)  pointed  out  that  a  fairly  large  part  of  the  bran  nutrients  is  retained  in  the 
finished  bulgur.  They  estimated  that  two-thirds  of  the  phosphorus  and  more  than  80 
percent  of  the  iron  of  the  wheat  was  in  the  bulgur.  They  assumed  that  the  substan¬ 
tially  higher  amount  of  calcium  in  the  bulgur  might  be  due  to  the  inward  transfer  of 
nutrients  during  parboiling  and  could  be  influenced  by  the  mineral  composition  of  the 
water  used  for  parboiling.  Shammas  and  Adolph  did  not  find  the  decrease  in  fat 
reported  by  Haley  and  Pence  and  found  in  Yang's  investigation. 

A  uniform  basal  diet  was  used  in  the  study  of  wheat  proteins  from  three 
sources,  namely  whole  wheat,  parboiled  wheat,  and  white  flour.  Weanling  rats  were 
given  the  experimental  diet  ad  libitum  for  4  weeks.  The  wheat  products  and  other 
sources  of  protein  being  studied  were  added  at  the  expense  of  the  sucrose.  The  data 
were  subjected  to  the  analysis  of  variance  (Snedecor  1956)  and  Duncan's  multiple 
range  test  using  1  percent  as  the  significant  level  (Duncan,  1955). 

Five  experiments  will  be  reported.  In  this  first  one  the  animals  were  fed 
diets  containing  7  percent  protein  supplied  by  parboiled  wheat,  whole  wheat  or  white 
flour.  The  weight  gain  in  a  4-week  period  was  38.7,  34.3  and  14.0  g.  respectively. 
These  differences  are  reflected  in  the  protein  efficiency  ratio.  The  protein  effi¬ 
ciency  ratio  and  biological  value  of  the  diet  containing  parboiled  wheat  were  not 
significantly  different  from  the  values  of  the  comparable  diet  containing  whole  wheat, 
but  were  significantly  greater  than  those  for  white  flour. 

The  7  percent  protein  level,  when  derived  from  wheat,  is  low  for  the  growing 
rat;  therefore  3  percent  casein  protein  was  added.  Protein  efficiency  ratio  for 
diets  containing  parboiled  wheat  and  whole  wheat  were  the  same.  Weight  gains  were 
144.4  and  143.6  grams, respectively .  On  the  diet  containing  white  flour  the  gain  was 
113.0  g.  The  mean  food  intake,  weight  gain  and  protein  efficiency  ratio  for  the  rats 
fed  the  parboiled  wheat  and  the  whole  wheat  diets  were  significantly  greater  than  for 
those  consuming  the  white  flour  diet. 

The  effect  of  supplementing  a  7  percent  parboiled  wheat  protein  diet  with 
amino  acids  was  studied.  To  the  basal  diet,  0,2  percent  L-lysine,  0.2%  DL-methionine 
and  0.1  percent  L-threonine  were  added  either  alone  or  in  combination.  The  addition 
of  lysine  alone  resulted  in  a  significant  decrease  in  the  protein  efficiency  ratio. 

The  addition  of  methionine  and  threonine  alone  or  together  and  the  addition  of  lysine 
plus  methionine  had  no  significant  effect.  The  addition  of  lysine  plus  threonine 
resulted  in  a  marked  increase  in  protein  efficiency  ratio  and  biological  value.  The 
combination  of  lysine,  threonine  and  methionine  gave  a  slightly  higher  protein  effi¬ 
ciency  ratio  and  a  significantly  higher  biological  value  than  did  lysine  and  threonine. 

A  similar  supplementation  was  made  of  a  whole  wheat  protein  diet.  Again  the 
protein  efficiency  ratio  when  the  wheat  protein  was  supplemented  with  lysine  and 
threonine  was  significantly  higher  than  when  supplemented  with  lysine,  threonine, 
methionine,  lysine  and  methionine,  or  threonine  and  methionine  but  not  as  high  as 
that  of  the  diet  in  which  lysine,  threonine,  and  methionine  were  used  as  supplements. 
The  biological  value  of  the  diet  containing  lysine  and  threonine  and  that  of  the  one 
containing  lysine,  threonine,  and  methionine  did  not  differ  significantly  and  were 
higher  than  all  other  diets. 

A  third  diet  was  used  in  which  white  flour  was  the  source  of  protein.  The 
protein  efficiency  ratio  and  the  biological  value  are  low  as  compared  with  protein 
from  parboiled  or  whole  wheat.  The  protein  efficiency  ratios  of  diets  to  which  lysine 
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or  lysine  and  methionine  were  added  did  not  differ ^significantly  but  were  greater  than 
those  of  the  unsupplemented  diet  -  or  of  the  diets  to  which  methionine,  threonine  or 
methionine  and  threonine  were  added.  The  protein  efficiency  ratios  of  the  diets  to 
which  lysine  and  threonine  or  lysine,  threonine,  and  methionine  were  added  were  simi¬ 
lar  and  higher  than  that  of  other  diets. 

Yang  reported  the  proteins  of  the  whole  wheat,  parboiled  wheat,  and  white  flour 
contained  2.5,  2.5  and  2.0  percent  lysine  respectively  as  determined  by  microbiologi¬ 
cal  assay  using  Leuconostoc  mesenteroides  P-60  and  the  medium  developed  by  Steele 
^  ad.  (1949). 

The  foregoing  data  would  seem  to  indicate  that  lysine  is  the  first  limiting 
amino  acid  in  white  flour  and  threonine  the  second,  whereas  parboiled  and  whole  wheat 
protein  when  fed  at  the  7  percent  level  are  apparently  deficient  in  both  lysine  and 
threonine.  The  low  level  of  protein  intake  is  a  possible  explanation  of  the  failure 
of  the  rats  to  respond  to  lysine  supplementation  of  the  parboiled  and  whole  wheat 
proteins  -  which  were  already  approximately  25  percent  higher  in  lysine  than  was  the 
white  flour  protein.  Hutchinson  and  co-workers  (1959)  pointed  out,  in  connection  with 
their  work  with  the  protein  of  white  bread,  that  at  a  7  or  8  percent  protein  intake, 
the  threonine  limitation  showed  up  at  lower  levels. 

A  final  experiment  was  based  on  feeding  a  combination  of  parboiled  wheat  and 
chicken  protein.  Starting  with  8  percent  parboiled -wheat  protein,  this  was  replaced 
1  or  2  percent  at  a  time  by  chicken  protein.  There  was  a  decided  increase  in  weight 
gain,  protein  efficiency  ratio,  and  biological  value  with  an  increase  in  chicken 
protein  up  to  4  percent.  Six  percent  chicken  protein  resulted  in  the  same  weight 
gain  as  4  percent,  a  slightly  higher  protein  efficiency  ratio  but  a  slightly  lower 
biological  value. 

Thus  we  might  assume  that  the  peoples  of  the  Middle  East  who  combine  bulgur 
and  meat  to  make  a  substantial  part  of  a  meal  are  combining  proteins  from  two  sources 
to  give  a  highly  nutritive  dish. 

As  a  result  of  this  work  Yang  concluded  that  the  nutritional  value  of  the 
protein  of  parboiled  wheat,  when  fed  to  young  rats  as  the  sole  source  of  protein  or 
in  condsination  with  casein,  or  supplemented  with  lysine,  methionine  or  threonine 
singly  or  in  combination,  was  similar  to  that  of  whole  wheat,  but  as  was  expected 
different  from  that  of  white  flour  protein.  When  animals  were  fed  a  diet  containing 
8  percent  protein  from  parboiled  wheat  or  the  same  diet  in  which  1,  2,  3,  or  4  per¬ 
cent  of  the  protein  was  replaced  by  an  equal  percentage  of  protein  from  chicken  meat, 
the  nutritional  values  of  the  diets  increased  as  the  level  of  chicken  protein  increased. 

Work  of  others  has  shown  the  similarity  in  vitamin  and  ash  content  of  whole 
wheat  and  bulgur.  Keeping  quality  and  acceptability  are  factors  in  favor  of  bulgur 
as  compared  with  whole  wheat.  To  this  might  be  added  the  comparatively  short  cooking 
required  and  the  ease  of  preparation  of  processed  bulgur  for  the  table. 


^cussion.  Questions  regarding  processing  effects  on  bulgur  properties  devel¬ 
oped  the  information  that  sundrying  did  not  destroy  much  of  the  thiamine  if  the  drying 
time  was  short,  and  that  bulgur  could  be  kept  longer  than  wheat  because  processing 

destroyed  enzymes  and  provided  a  hard  insect-resistant  surface.  Rancidif ication  was 
not  prevented,  however. 
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Five  girls  who  lived  for  a  year  on  experimental  diets. 
(See  following  report  by  Elsie  M.  Widdowson.) 
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THE  VALUE  OF  BREAD  FOR  THE  NOURISHMENT  OF  CHILDREN 


Elsie  M.  Widdowson 

Medical  Research  Counqil,  Department  of  Experimental  Medicine, 

University  of  Cambridge,  England 


I  have  been  invited  here  to  tell  you  the  story  of  some  investigations  we  made 
in  Germany  just  after  the  war  (Widdowson  and  McCance,  1954).  A  team  of  us  went  to 
Germany  in  1946  to  study  the  physiological  effects  of  under -nutrition  on  the  civilian 
population.  Food  was  short  and  most  people  were  undernourished,  though  nobody  was 
starving.  The  cities  were  in  ruins,  the  result  of  our  bombing  raids,  and  altogether 
things  were  not  too  cheerful.  The  winter  of  1946  -  47  was  the  worst  time,  for  the 
weather  was  very  severe  and  the  rations  were  not  being  honoured.  Bread  queues  began 
to  form  at  6  o'clock  in  the  morning. 

In  December,  1946,  I  came  home  to  England  on  leave,  and  while  I  was  there  a 
meeting  was  called  by  the  Medical  Research  Council  to  discuss  the  extraction  rate  of 
the  flour  that  should  be  used  for  bread  making  in  post-war  Britain.  During  the 
course  of  this  meeting  it  became  clear  that  we  had  no  real  evidence  as  to  whether 
brown  bread  or  white  was  the  better  food  for  man,  and  the  suggestion  was  made  that  we 
should  try  to  make  use  of  the  opportunities  of  being  in  Germany  to  make  an  investiga¬ 
tion  into  the  nutritive  value  of  breads  made  from  flours  of  different  extraction  rates 
and  enriched  with  various  amounts  of  minerals  and  vitamins.  Up  to  this  time  we  had 
been  working  almost  entirely  amongst  adults,  for  it  was  adults  who  developed  hunger 
oedema  and  came  to  our  clinics.  Children  were  obviously  better  subjects  than  adults 
for  a  study  such  as  we  had  in  mind,  and  I  went  back  to  Germany  to  find  a  children's 
home  where  we  might  make  such  an  investigation. 

The  municipal  orphanage  at  Duisburg  was  selected.  Duisburg  is  about  30  miles 
from  Wuppertal,  where  our  unit  had  its  headquarters  and  laboratories.  The  town  had 
been  badly  bombed  but  the  orphanage  was  still  standing.  It  was  rather  a  dreary 
building,  housing  about  180  children  and  30  to  40  old  women.  Very  few  of  the  children 
were  orphans  in  the  strict  sense  of  the  word,  for  most  had  one  parent  alive.  Many 
of  them  were  illegitimate,  or  their  legitimate  parents  were  in  prison  for  stealing 
ration  books  or  dealing  on  the  black  market.  When  we  first  saw  the  children  they 
seemed  very  lively  and  energetic,  but  small.  Many  of  them  looked  thin,  and  most  of 
them  had  pot  bellies. 

The  orphanage  was  run  by  a  married  couple  who  believed  in  very  strict  discipline. 
The  children  were  not  allowed  to  speak  at  meal  times  and  were  sent  out  of  the  room  or 
into  the  corner  if  they  did.  When  we  first  suggested  that  the  children  should  be 
provided  with  unlimited  amounts  of  bread,  the  couple  in  charge  were  very  thankful, 
for  they  knew  that  the  children  were  not  getting  enough  to  eat,  but  to  the  very  end 
they  were  worried  about  the  moral  effects  of  allowing  the  children  to  eat  as  much 
food  as  they  wanted.  In  spite  of  their  misgivings,  however,  they  cooperated  with 
us  and  supported  us  in  every  possible  way  all  the  time  we  were  there. 

The  normal  arrangement  at  the  orphanage  was  to  split  the  children  up  according 
to  their  ages  into  6  groups,  3  of  boys  and  3  of  girls,  and  no  attempt  was  made  to 
keep  families  together.  Each  group  had  a  living  room  where  the  children  had  their 
meals  and  pursued  their  day-time  activities  and  a  dormitory  where  they  slept  in  very 
crowded  quarters.  There  was  a  playground  where  the  children  spent  their  spare  time 
in  fine  weather.  Two  women  were  in  charge  of  each  group  of  children  and  they  were 
responsible  for  them  day  and  night.  The  children  attended  the  local  Protestant  and 
Roman  Catholic  schools. 
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The  daily  routine  before  the  experiment  began  started  with  breakfast  at  7:15. 

It  consisted  of  bread  with  a  smear  of  butter  or  jam  and  ’’ersatz"  coffee,  without  any 
milk,  to  drink.  The  children  had  to  be  at  school  at  8  a.m.  They  went  back  to  the 
orphanage  for  the  mid-day  meal,  which  consisted  of  vegetables  or  vegetable  soup.  The 
week's  meat  ration,  about  one  ounce  of  cooked  meat  for  each  child,  was  eaten  for 
dinner  on  Sunday.  This  meat  was  not  always  available.  The  last  meal  of  the  day  was 
at  5:30  p.m.,  when  the  children  had  bread  with  a  little  butter,  sausage,  fish  or 
cheese.  On  5  days  of  the  week  "ersatz"  coffee  without  milk  was  served  as  a  drink, 
but  on  Wednesdays  and  Sundays  they  had  sweet  soup  made  from  milk,  water,  semolina, 
and  sugar.  The  whole  of  the  milk  supply  for  the  week  went  into  these  two  sweet  soups. 
The  amount  of  milk  each  child  received  varied  from  a  half  to  one  pint  a  week.  The 
older  children  were  entitled  to  less  than  the  younger  ones  on  their  rations,  but  they 
got  bigger  helpings  of  soup  and  therefore  more  milk.  The  milk  was  almost  always 
skimmed. 

The  bread  which  was  available  on  the  German  rations  and  which  the  children  had 
been  eating  before  the  experiment  started  was  made  mainly  from  wheat,  though  other 
cereals  were  added  from  time  to  time.  It  was  a  dark  brown  and  contained  more  germ 
and  bran  than  wholemeal  bread,  for  part  of  the  semolina  was  removed  in  the  milling 
of  the  wheat  and  was  sold  as  a  food  for  babies. 

Since  one  of  the  objects  of  the  investigation  was  to  study  the  sufficiency  or 
otherwise  of  the  B  vitamins  in  the  various  experimental  diets,  it  seemed  unwise  to 
have  the  children  too  plentifully  supplied  with  these  vitamins  before  the  experiment 
began.  For  a  preliminary  period  of  2  months,  therefore,  we  replaced  the  German  flour 
and  bread  with  flour  of  70  percent  extraction  or  bread  made  from  it.  We  did  not 
change  the  allowance  of  bread  to  each  child,  so  that  they  were  still  not  getting 
quite  enough  to  eat.  The  flour  for  making  this  bread  was  milled  in  England  and 
sent  to  Germany  for  the  experiment.  This  preliminary  period  was  very  valuable,  for 
it  gave  us  an  opportunity  to  become  familiar  with  the  running  and  organisation  of 
the  Home,  particularly  the  feeding  arrangements,  and  to  overcome  any  difficulties 
before  the  main  investigation  began.  It  also  provided  time  for  us  to  make  all  the 
preliminary  examinations  of  the  children. 

After  this  preliminary  period  we  divided  the  children  into  five  groups,  which 
were  as  similar  as  we  could  make  them  as  regards  sex,  age,  size  and  clinical  condition. 
We  then  replaced  the  limited  ration  of  bread  by  unlimited  amounts  of  bread  made  from 
one  of  five  different  experimental  flours.  Each  group  was  assigned  a  special  flour. 

The  flours  were  enriched  with  calcium  carbonate.  The  children  still  had  the  meat, 
fish,  milk,  cheese,  fat,  sugar  and  vegetables  to  which  their  German  rations 
entitled  them,  and  these  v;ere  cooked  in  the  usual  way  and  at  the  usual  times;  all 
through  the  investigation  we  tried  to  interfere  as  little  as  possible  with  the 
arrangements  in  the  Home.  All  the  children  had  daily  supplements  of  2000  I.U.  of 
vitamin  A,  1000  I.U.  of  vitamin  D,  and  25  mg.  ascorbic  acid. 

Table  1  describes  the  five  experimental  flours.  Calcium  was  added  to  all 
of  them,  most  to  the  100  percent  extraction  flour  because  it  contained  the  most 
phytic  acid  and  least  to  the  three  flours  of  70  percent  extraction.  To  avoid  any 
chance  of  confusion  between  the  enriched  and  unenriched  70  percent  extraction  flours 
and  breads,  the  two  enriched  flours  were  colored  yellow  with  turmeric.  Number  4 
contained  0.25  and  number  5,  0.1  g./lb.  The  chemical  composition  of  the  five 
flours  is  shown  in  Table  2. 

The  bread  was  baked  from  these  flours  in  a  German  bakery  near  the  orphanage. 
Bread  was  available  at  every  meal  in  unlimited  amounts.  We  provided  a  little  jam  to 
make  the  bread  more  appetising,  but  it  was  always  spread  very  sparingly.  By  a  little 
internal  rearrangement,  which  was  made  possible  by  the  cooperation  and  goodwill  of 
all  concerned,  the  children  in  each  bread  group  ate  in  a  different  room.  We  also 
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made  the  revolutionary  change  of  having  boys  and  girls  eating  together.  The  two 
German  staff  who  were  responsible  for  the  children  normally  inhabiting  each  living 
room  took  over  all  the  children  eating  a  particular  kind  of  bread  at  mealtimes,  and 
they  watched  the  children  throughout i each  meal.  The  children  soon  developed  a  sense 
of  loyalty  for  their  bread  and  when  we  took  some  of  them  to  the  local  zoo  with  a  par¬ 
cel  of  bread  scraps,  each  child  instinctively  picked  out  a  piece  of  his  or  her  own 
sort  to  give  to  the  animals. 

Table  1.  Description  of  the  experimental  flours 


Enrichment  with 

Extraction  rate,  thiamine,  riboflavin. 

Group_ percent_ Enrichment  with  Ca_ nicotinic  acid  and  iron 


1 

100 

37  oz.  CaC03  per  280  lbs, 
or  0.33  g.  Ca  per  100  g. 

None 

2 

85 

17  oz.  CaCO^  per  280  lbs. 
or  0.15  g.  Ca  per  100  g. 

None 

3 

70 

10  oz.  CaCOo  per  280  lbs. 
or  0,09  g.  Ca  per  100  g. 

None 

4 

70 

As  3 

Up  to  amounts  in 
1007o  extraction  flour 

5 

70 

As  3 

Up  to  amounts  in 

85%  extraction  flour 


Table  2,  Composition  of  the  experimental  flours 


Extraction  rate. 

percent 

100 

85 

70 

70 

enriched 
to  100 

70  enriched 
to  85 

grams  per  100 

grams 

Moisture 

11.80 

12.20 

12.40 

12.40 

12.40 

Protein  (N  x  5.7) 

12.00 

11.80 

10.90 

10.90 

10.90 

Fat 

2.90 

2.80 

1.90 

1.90 

1.90 

Calcium  (including 

added  calcium) 

0.38 

0.19 

0.11 

0.11 

0.11 

micrograms  per 

gram 

Iron 

44.00 

28.00 

17.00 

42.00 

27.00 

Thiamine 

4.10 

3.40 

1.50 

4.10 

3.40 

Riboflavin 

1.52 

0.81 

0.46 

0.98 

0.71 

Nicotinic  acid 

50.00 

29.00 

19.00 

56.00 

34.00 

During  the  whole 

of  this 

experiment 

a  British  dietitian  and  a 

trained  nurse 

were  attached  to  the  Home  and  it 

was  the  ir 

respons ibility 

to  see  that 

nothing  went 

wrong  with  the  dietary  side  of  the  investigation.  They  supervised  the  German  staff, 
ordered  the  right  amount  of  bread,  and  cut  it  up.  The  bread  was  cut  by  an  electric 
machine  into  slices  of  known  weight  and  spread  with  a  kno\^  amount  of  jam.  The  number 
of  slices  eaten  by  each  individual  child  at  every  meal  was  recorded  throughout  the 
year.  This  recording  was  done  by  the  German  women  in  charge  of  the  children  and  it 
was  done  with  meticulous  care.  All  other  foodstuffs  were  given  to  the  children  in 
restricted  amounts  as  their  German  rations  and  the  internal  economy  of  the  orphanage 
allowed,  and  the  dietitian  kept  a  record  of  them  every  day.  The  only  dishes  made 
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from  a  number  of  ingredients  were  the  vegetable  and  sweet  soups.  The  amounts  of  the 
various  ingredients  in  all  of  these  soups  and  their  final  volumes  were  recorded  so 
that  their  composition  could  be  calculated. 

It  was,  therefore,  possible  for  us  to  work  out  what  each  child  ate  on  every 
day  throughout  the  experiment.  To  give  a  picture  of  the  average  diet  of  the  average  , 
child  in  the  orphanage  over  the  year,  the  mean  daily  intakes  of  the  various  foods 
are  set  out  in  Table  3.  The  age  of  the  average  child  fell  between  9  and  10  years 
and  the  table  also  shows  the  amounts  of  the  same  foodstuffs  eaten  by  British  children 
of  the  same  age  before  the  war  (Widdowson,  1947) . 


Table  3.  Composition  of  children's  diet  in  terms  of  foodstuffs  (grams  per  day) 


German  children 

British  children 

of  similar  age 

Meat  (cooked  weight) 

6 

86 

Fish  (cooked  weight) 

11 

25 

Cheese 

7 

8 

Milk 

82  (skimmed) 

450  (whole) 

Butter  and  margarine 

12 

30 

Jam 

53 

24 

Sugar 

5 

78 

Orange  juice  (canned) 

20 

0 

Potatoes 

168 

113 

Root  vegetables 

36 

11 

Green  vegetables 

63 

28 

Dried  pulses 

2 

4 

Fruit 

13 

142 

Flour 

470 

127 

The  average  amounts  of  total  and  animal  protein  and  of  fat,  carbohydrate  and 
calcium  in  these  diets  are  given  in  Table  4.  The  amount  of  bread  eaten  naturally 
varied  with  the  age  and  appetite  of  the  child.  Those  under  10  years  rarely  ate  more 
than  500  g./day  while  most  of  the  big  boys  regularly  ate  800  g.  and  some  of  them  over 
1000  g.  The  calorie  intakes  averaged  about  2100  a  day.  The  experimental  breads 
provided  all  the  children  with  more  than  70  percent  of  their  total  calories  and  those 
who  ate  800  to  1000  g./day  with  about  80  percent.  The  diet  was  not  low  in  protein 
because  it  contained  so  much  bread  and  so  little  fat  and  sugar  (Table  4).  Protein 
provided  12  to  13  percent  of  the  calories,  which  is  the  proportion  usually  found  in 
mixed  diets.  About  two-thirds  of  the  protein  came  from  the  experimental  bread  and 
the  remainder  from  the  vegetables  and  the  small  amounts  of  meat,  fish,  cheese,  and 
milk.  Of  the  total  protein  only  8  to  11  g./day  were  of  animal  origin.  The  children 
had  had  no  more  animal  protein  than  this  for  the  previous  two  years,  so  they  could 
not  have  started  this  experiment  with  a  store  of  those  growth  factors  which  are 
associated  with  animal  foods,  e.g.  vitamin  The  diet  was  very  low  in  fat.  Cal¬ 

cium  intakes  compared  favorably  with  those  of  British  children,  but  this  was  only 
because  calcium  had  been  deliberately  added  to  the  flour  and  bread. 

We  kept  the  children  under  close  observation  throughout  the  year.  During  the 
preliminary  period,  before  the  main  experiment  began,  we  made  measurements  of  height 
and  weight  and  girth  of  various  parts  of  the  body.  Each  child  was  examined  clinically 
by  two  doctors  working  independently,  and  a  sample  of  blood  was  taken  for  the  deter¬ 
mination  of  haemoglobin,  haematocrit,  serum  proteins,  and  serum  P-cholinesterase. 
Radiological  examinations  were  made  of  the  gastrointestinal  tract  and  of  the  bones, 
and  the  teeth  were  inspected.  I  myself  weighed  and  measured  all  the  children  once 
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a  fortnight  during  the  year  of  the  experiment,  and  they  v/ere  examined  clinically 
every  three  months.  At  the  end  of  the  experimental  year  all  the  examinations  which 
we  had  made  at  the  beginning  were  repeated.  We  also  made  studies  on  a  few  of  the 
children  of  the  intakes  and  excretion  of  nitrogen,  minerals,  and  of  the  B  vitamins. 

Table  4.  Protein,  fat,  carbohydrate  and  calcium  in  the  diets  (grams  per  day) 


British  children 

German  children_ of  similar  age 


Extraction  rate  of 


flour,  percent 

100.0 

85.0 

70.0 

-- 

Total  protein 

73.0 

65.0 

61.0 

65.0 

Animal  protein 

8.0 

8.0 

9.0 

42.0 

Fat 

29.0 

26.0 

22.0 

92.0 

Carbohydrate 

401.0 

378.0 

397.0 

287.0 

Calcium 

2.3 

1.3 

1.0 

1.0 

I'Hien  we  began  this  investigation  we  were  fully  convinced,  along  with  everybody 
else,  that  the  children  having  the  bread  made  from  unenriched  white  flour  would  not 
do  so  well  as  the  others  (McCance  and  Widdowson,  1956),  We  thought  they  might  develop 
signs  of  B-vitamin  deficiencies  and  we  were  ready  to  terminate  the  experiment  at  any 
moment  should  this  seem  to  be  necessary  for  the  welfare  of  the  children.  As  the  weeks 
and  months  went  by  we  realized  more  and  more  that  our  preconceived  ideas  had  been 
wrong.  The  general  wellbeing  of  all  the  children  improved  in  a  most  remarkable  way, 
whichever  kind  of  bread  they  were  eating,  and  we  could  detect  no  differences  either 
in  growth  or  health  between  the  groups  of  children  eating  the  different  kinds  of 
bread.  A  number  of  experienced  doctors  and  paediatricians  came  from  England  and  other 
countries  to  visit  us  in  Germany  after  the  experiment  had  been  in  progress  for  some 
time.  They  all  agreed  that  the  children  were  in  excellent  physical  shape,  and  they 
could  not  pick  out  any  individual  children  as  belonging  to  a  particular  bread  group. 
The  results  of  all  the  special  examinations  led  to  exactly  the  same  conclusions. 

Figures  1  and  2  show  the  average  gains  in  height  and  weight  of  the  children 
in  the  5  groups.  The  curves  for  height  for  the  different  bread  groups  are  almost 
superimposed.  There  are  small  differences  in  the  curves  for  weight,  and  the  children 
who  were  eating  the  unenriched  white  bread  gained  slightly  more  weight  than  those 
eating  bread  made  from  flour  of  85  or  100  percent  extraction,  but  the  difference  is 
not  significant. 

At  the  beginning  of  the  investigation  the  German  children  were  about  5  percent 
below  the  average  height  and  8  percent  below  the  average  weight  of  "normal”  American 
children  of  the  same  age  and  sex  (O'Brien,  Girshick  and  Hunt,  1941).  During  the 
course  of  the  year  they  grew  more  rapidly  than  American  children  and  Figure  3  shows 
the  average  heights  and  weights  of  all  the  children  together,  irrespective  of  the 
kind  of  bread  they  were  eating,  compared  with  the  average  heights  and  weights  of 
American  children  of  the  same  sex  and  age.  The  German  children  gained  1-1/2  times 
as  much  height  and  weight  as  they  might  have  been  expected  to  do  in  the  course  of 
the  year,  so  that  by  the  end  of  the  experiment  they  were  nearer  the  normal  height 
and  weight  for  their  age  than  they  had  been  at  the  beginning.  They  were  still,  how¬ 
ever,  not  quite  up  to  American  standards. 

'The  "bone  age"  of  the  children  was  below  their  chronological  age  at  the 
beginning  of  the  experiment,  and  during  the  year  their  bone  age  advanced  as  the  height 
and  weight  increased,  more  rapidly  than  "normal"  (Table  5).  The  diets,  therefore, 
seem  to  have  been  satisfactory  in  this  respect,  as  they  were  in  other  ways.  There 
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was  no  significant  difference  between  the  bread  groups  as  judged  by  the  maturation 
of  the  bones  during  the  year,  so  it  seems  that  this  alsb  was  not  influenced  by  the 
extraction  rate  of  the  flour. 


Figure  1,  Average  gains  in  height  of  children  eating  bread  made  from  five  different 

experimental  flours. 


Figure  2.  Average  gains  in  weight  of  children  eating  bread  made  from  five  different 

experimental  flours. 
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Figure  3.  Average  heights  and  weights  of  all  the  children  eating  bread  made  from 
experimental  flours.  The  heights  and  weights  of  similar  groups  of  "normal" 
American  children  are  indicated,  and  the  amounts  by  which  the  German  children 
were  below  these  "normal"  values  are  shown  by  arrows. 


Table  5.  A  comparison  of  the  development  of  the  children's  bones 
with  growth  in  height  during  the  year  of  the  experiment 


Retardation  in  "bone 
age"  (months)  deduced 
from  X-ray  photographs 
of  the  hand 

Retardation  in  "height 
age"  (months) >  deduced 
from  the  standing  height 

Beginning 

End 

Beginning 

End 

Boys 

over  10 

15 

6 

12 

7 

Boys 

under  10 

22 

16 

13 

9 

Girls 

over  10 

16 

11 

14 

9 

Girls 

under  10 

16 

11 

10 

5 

There  were  very  few  dental  caries  at  the  beginning  of  the  experiment  and  the 
increase  was  trifling,  whatever  the  kind  of  bread  eaten.  It  was  clear  that  the  large 
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amount  of  bread  did  not  do  the  teeth  any  material  harm.  The  children  were  of  course 
receiving  adequate  amounts  of  calcium  and  vitamin  D. 

Metabolic  balance  studies  on  all  the  children  over  the  whole  year  of  the 
experiment  were  quite  out  of  the  question,  but  we  felt  that  some  metabolic  studies 
might  be  valuable  as  an  additional  assessment  of  the  nutritional  adequacy  of  the  diets. 
We  therefore  chose  3  sample  children  from  each  of  the  bread  groups  and  we  measured 
their  intakes  and  excretions  of  nitrogen,  calcium,  and  of  the  B  vitamins.  These 
metabolic  studies  were  made  after  the  children  had  been  living  on  the  experimental 
diets  for  3  to  7  months.  One  boy  and  two  girls  from  each  group  were  investigated. 

They  were  all  about  13  years  old. 

Table  6.  Intake,  excretion  and  retention  of  nitrogen  (grams  per  day). 


Extraction  rate  of 
flour,  percent 

Intake 

Excretion 

Balance 

Bread  and 
flour 

Other 

foods 

Total 

Urine 

Faeces 

Total 

100 

11.1 

3.7 

14.8 

9.5 

3.1 

12.6 

+  2.2 

85 

9.1 

3.6 

12.7 

9.3 

1.7 

11.0 

+  1.7 

70 

9.5 

3.8 

13.3 

9.5 

1 . 6 

11.1 

+  2.2 

Table  6  shows  the  average  results  for  nitrogen.  The  figures  for  all  nine 
children  eating  70  percent  extraction  flour,  whether  it  was  enriched  with  B  vitamins 
or  not,  have  been  averaged  here.  All  the  children  were  obtaining  nearly  two-thirds 
of  their  nitrogen  from  the  experimental  breads  and  flours,  and  on  this  diet  they  were 
able  to  maintain  a  positive  balance  of  2  grams  of  nitrogen  a  day,  which  was  quite  in 
keeping  with  the  rapid  gain  in  weight. 


Table  7. 

Intake,  excretion  and 

retention 

of  calcium  (grams 

per  day) 

• 

Intake 

Excretion 

Extraction  rate  of 
flour,  percent 

Bread  and 
flour 

Other 

foods 

Total 

Urine 

Faeces 

Total 

Balance 

100 

1.90 

0.62 

2.52 

0.22 

2.07 

2.29 

+  0.23 

85 

0.85 

0.61 

1.46 

0.23 

1.02 

1.25 

+  0.21 

70 

0.59 

0.64 

1.23 

0.24 

0.68 

0.92 

+  0.31 

Table  7  shows  the  intakes,  excretions  and  balance  of  calcium.  The  100  percent 
extraction  flour  had  been  fortified  with  the  most  calcium  and  the  70  percent  extraction 
flour  with  the  least,  which  explains  the  difference  between  the  intakes  of  the  children 
eating  them.  At  these  levels  of  intake  the  balances  were  satisfactorily  positive.  We 
do  not  know  what  they  would  have  been  had  the  supplementary  calcium  not  been  added. 


The  intakes  of  thiamine  and  the  urinary  excretion  varied  with  the  extraction 
rate  or  the  enricliment  of  the  flour  (Table  8).  Foods  other  than  bread  and  flour  pro¬ 
vided  about  0.6  mg. /day,  which  is  a  relatively  large  amount,  and  the  total  thiamine 
intake  on  the  diet  containing  unenriched  white  flour  was  equal  to  or  greater  than  the 
highest  value  for  the  requirement  which  has  been  proposed.  The  types  of  food  avail¬ 
able  to  the  orphanage  and  the  methods  of  cooking  the  vegetables  and  turning  them  into 
soups  favored  a  high  dietary  intake  of  thiamine. 

If  the  requirement  for  riboflavin  is  considered  to  be  in  the  region  of  0.5  mg. 
per  1000  total  calories,  then  the  riboflavin  intakes  of  the  children  having  unenriched 
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white  bread  were  rather  low,  but  their  excretion  in  the  urine  did  not  suggest  that 
there  was  any  deficiency  (Table  9) .  The  faeces  always  contained  more  riboflavin  than 
the  food,  which  must  have  been  the  result  of  biosynthesis  in  the  intestine.  There  is 
a  suggestion  from  these  results  that  synthetic  riboflavin  added  to  white  flour  was 
better  absorbed  than  the  vitamin  nattirally  present  in  wholemeal  bread. 


Table  8.  Intake  and  excretion  of  thiamine  (mg.  per  day). 


Extraction  rate  of 
flour,  percent 

Intake 

Excretion 

Bread  and 
flour 

Other 

foods 

Total 

Urine 

Faeces 

Total 

100 

1.64 

0.60 

2.24 

0.61 

0.65 

1.26 

85 

1.27 

0.59 

1.86 

0.39 

0.72 

1.11 

70 

0.62 

0.65 

1.27 

0.17 

0.46 

0.63 

70  enriched  to  100 

1.40 

0.62 

2.02 

0.67 

0.69 

1.36 

70  enriched  to  85 

1.23 

0.60 

1.83 

0.37 

0.72 

1.09 

Table  9. 

Intake  and  excretion 

of  riboflavin  (mg 

.  per  day) 

• 

Extraction  rate  of 
flour,  percent 

Intake 

Excretion 

Bread  and 
flour 

Other 

foods 

Total 

Urine 

Faeces 

Total 

100 

0.93 

0.39 

1.32 

0.23 

2.58 

2.81 

85 

0.52 

0.38 

0.90 

0.25 

1.42 

1.67 

70 

0.23 

0.37 

0.60 

0.11 

1.49 

1.60 

70  enriched  to  100 

0.55 

0.41 

0.95 

0.28 

1.47 

1.75 

70  enriched  to  85 

0.46 

0.39 

0.85 

0.28 

1.23 

1.51 

Table  10.  Intake  and 

excretion 

of  nicotinic  a.cid  derivatives  (mg.  per 

day)  . 

Excretion 

Intake 

Urinary  acid- 

Urinary 

Nicotinic 

Extraction  rate  of 

Bread  and  Other 

hydro ly sab le 

N -methyl- 

acid  in 

flour,  percent 

flour 

foods 

Total 

nicotinic  acid 

nicotinamide 

faeces 

100 

27.9 

8.0 

35.9 

0.9 

7.0 

17.0 

85 

13.3 

7.8 

21.1 

1.0 

4.8 

6. 1 

70 

8.1 

7.2 

15.3 

0.8 

5.2 

2.7 

70  enriched  to  100 

25.4 

8.4 

33.8 

1.2 

9.8 

7.5 

70  enriched  to  85 

15.4 

8.0 

23.4 

0.9 

6.6 

2.3 

The  intakes  of  nicotinic  acid  exceeded  the  National  Research  Council  allowance 
of  4.7  to  5  mg.  per  1000  calories  in  all  groups  and,  judging  by  the  levels  of  excre¬ 
tion  of  N-methyl-nicotinamide  in  the  urine,  it  looks  as  though  the  intakes  in  all  the 
groups  were  adequate  (Table  10). 

We  started  this  investigation  with  the  object  of  comparing  the  effect  of 
different  extraction  rates  and  of  enrichment  with  B  vitamins  and  iron  on  the  nutri¬ 
tional  value  of  wheaten  bread  for  children.  VJe  found  no  difference  between  the 
nutritional  value  of  any  of  the  breads,  and  since  the  children  grew  satisfactorily 
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on  all  of  them  and  we  could  detect  no  signs  of  deficiency,  we  concluded  that  the 
diets  supplied  the  children  with  all  the  known  and  unknown  nutrients  they  required 
for  the  period  of  the  experiment. 

In  1926,  Corry  Mann  published  the  results  of  an  investigation  into  the  effect 
of  a  milk  supplement  on  the  growth  of  children,  and  from  that  time  onwards  the  idea 
has  grown  up  in  Britain,  and  I  believe  in  the  United  States  also,  that  milk  is  an- 
essential  for  good  nutrition.  Only  a  diet  which  cannot  be  made  to  promote  better 
growth  by  supplementing  it  with  milk  can  be  considered  fully  adequate.  The  excellent 
growth  of  the  German  children  on  diets  to  which  wheat  contributed  75  percent  of  the 
calories  and  which  contained  very  little  milk  or  animal  protein  made  us  wonder  whether 
this  growth  could  be  improved  still  further  by  milk.  We  therefore  decided  to  prolong 
our  stay  in  Germany  for  a  further  6  months  and  put  this  to  the  test.  All  the  children 
over  5  years  of  age  who  were  living  in  the  orphanage  in  June,  1948,  when  the  experi¬ 
ment  I  have  just  described  came  to  an  end,  were  included  in  this  second  investigation. 
Most  of  them  had  already  taken  part  in  the  first  investigation,  but  a  few  had  been 
admitted  to  the  Home  at  some  time  during  the  year.  These  had  been  eating  one  or 
other  of  the  experimental  breads,  and  the  same  foods  as  the  others,  but  their  records 
have  not  been  included  in  the  results  I  have  shown  you  because  the  children  were  not 
there  for  the  whole  of  the  12  months. 

We  now  split  up  the  original  five  groups  and  divided  all  the  children  in  the 
orphanage  into  two  groups,  as  alike  as  possible  as  regards  age,  sex,  height,  weight 
and  clinical  assessment,  and  as  to  whether  they  had  previously  taken  part  in  the  com¬ 
parison  of  extraction  rates  or  not.  Each  new  group  included  equal  numbers  of  children 
from  each  of  the  5  previous  bread  groups.  The  "milk  experiment"  lasted  for  6  months, 
from  June  to  December  1948.  Since  we  had  already  sho\'m  that  children  did  equally 
well  whichever  bread  they  ate,  we  decided  to  use  only  one  kind  of  flour  for  making 
the  bread  for  this  experiment.  We  chose  flour  of  857o  extraction  because  this  was  in 
general  use  in  England  at  the  time  and  was  most  readily  available.  As  before,  all 
the  children  had  their  German  rations  except  for  the  cereals  and  they  all  had 
unlimited  amounts  of  bread  made  from  flour  of  857,  extraction,  fortified  with  calcium 
carbonate  as  before,  and  we  supplied  sufficient  jam  to  spread  sparingly  on  the  bread. 
Each  child  in  the  milk  group  received  500  ml.  of  whole  milk  during  the  day,  reconsti¬ 
tuted  from  full  cream  milk  powder.  We  reckoned  this  provided  330  calories  and  it 
was  additional  to  the  small  quantity  of  milk  which  was  included  in  the  German  rations. 
It  was  given  in  two  parts,  half  in  the  morning  and  half  when  the  children  came  back 
from  school  in  the  afternoon.  It  v/as  served  apart  from  meal  times. 

The  children  in  the  control  group  had  only  the  milk  provided  by  their  German 
rations,  which  amounted  to  60  to  120  ml.  a  day.  They  had  as  a  supplement  plain 
biscuits,  made  from  the  experimental  flour,  sugar  and  margarine,  together  with  a 
drink  of  orange  juice,  made  up  from  concentrated  orange  juice  and  water.  The  total 
calorie  value  of  their  supplement  was  also  330  calories  a  day.  We  added  sufficient 
calcium  carbonate  to  the  orange  juice  to  make  the  calcium  intakes  of  the  children  in 
the  control  group  equ^l  to  those  of  the  children  in  the  milk  group,  but  this  was 
probably  not  important  because  they  were  getting  ample  calcium  from  their  fortified 
bread.  Supplements  of  vitamins  A  and  D  and  ascorbic  acid  were  given  as  before. 

Table  11  shows  the  average  composition  of  the  diets  eaten  by  the  two  groups 
of  children.  The  control  diet  was  very  similar  to  those  eaten  by  all  the  children 
in  the  first  investigation  except  that  there  was  more  fat  in  it.  This  came  from  the 
margarine  used  in  making  the  biscuits.  The  supplement  of  milk  trebled  the  intake  of 
animal  protein.  There  was  no  significant  difference  betv/een  total  calorie  intakes 
of  the  children  in  the  two  groups,  and  it  is  evident  that  the  milk  supplement  did 
not  specifically  increase  the  children's  appetites. 
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Table  11.  Composition  of  the  diets  (grams  per  day) 


Milk  group 

Control  group 

Total  protein 

>  73.00 

61.00 

Animal  protein 

27.00 

9.00 

Fat 

46.00 

41.00 

Carbohydrate 

346.00 

371.00 

Calcium 

1.83 

1.3  +  0.53  added 

to  orange  juice 

Figure  4.  Average  gains  in  height  and  weight  of  the  children  in  the  milk  and  control 

groups  over  the  6  months  of  the  investigation. 

We  weighed  and  measured  all  the  children  every  fortnight  as  before  and 
examined  them  clinically  at  the  beginning  and  after  3  and  6  months.  Since  most  of 
the  children  who  took  part  in  this  experiment  had  already  taken  part  in  the  first 
investigation,  they  had  already  improved  greatly  in  physique  before  the  experiment 
began.  There  was,  therefore,  not  the  astonishing  improvement  noted  a  year  earlier, 
for  this  had  already  taken  place,  but  the  same  number  of  children  were  upgraded  dim 
cally  at  the  end  of  the  6  months  in  each  group.  Figure  4  shows  the  average  gains  in 
height  and  weight.  The  curves  for  the  two  groups  could  hardly  be  more 
the  children  having  the  supplement  of  milk  certainly  grew  no  faster  than  the  others. 
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\Vhy  were  these  results  so  different  from  those  of  previous  investigators?  l-Tliy 
have  previous  investigators  almost  invariably  increased  the  growth  of  children  by 
supplementing  the  diets  with  milk,  while  we  did  not?  The  difference  must  lie  either 
in  the  quantity  or  quality  of  the  basal  diet  or  in  the  composition  of  the  dietary 
supplement  with  which  the  milk  supplement  has  been  compared.  Many  previous  investi¬ 
gators  gave  no  supplement  to  the  control  group,  or  if  they  did  they  made  it  a  placebo 
and  of  little  or  no  nutritional  value.  Better  growth  of  children  having  milk  was 
interpreted  as  showing  the  special  value  of  milk,  but  many  other  foods  might  have 
given  just  as  good  a  response,  and  all  that  can  be  said  with  certainty  is  that  the 
various  basal  diets  must  have  been  nutritionally  unsatisfactory. 

In  the  pioneer  experiment  of  Corry  Mann  equi-calor if ic  amounts  of  various 
foods  were  given  as  supplements  to  different  groups  of  children.  The  basal  diets  at 
the  Home  where  Corry  Mann  was  working,  however,  provided  very  little  calcium,  and 
milk  was  the  only  one  of  the  supplements  which  contained  much.  In  this  instance 
calcium  may  have  been  the  important  supplement.  The  basal  diet  at  Duisburg  supplied 
the  children  with  all  the  calcium  and  vitamin  D  they  could  have  required,  and  our 
investigation  is  the  only  one  in  which  a  milk  supplement  has  been  added  to  a  diet 
known  to  contain  plenty  of  calcium  and  vitamin  D.  The  German  diet  seemed  to  us  to 
be  critically  short  of  animal  protein,  and  we  thought  that  the  milk  would  act,  if  it 
did  act,  by  correcting  this.  We  must  conclude  that  the  mixture  of  amino  acids  which 
the  children  obtained  from  their  wheat  flour  and  vegetables  was  not  deficient  in  any 
respect.  It  is  of  course  possible  that  the  small  amounts  of  animal  foods  in  the  diet 
were  very  important,  particularly  as  a  source  of  vitamin  ^12- 

What  are  we  to  conclude  from  these  investigations?  I  can  do  no  better  than 
quote  the  conclusions  which  were  published  at  the  time. 

"The  first  conclusion  to  be  drawn  from  this  report  is  unquestionably  that  the 
greatest  caution  must  be  exercised  in  coming  to  any  conclusion  at  all.  Any  conclusions 
that  may  be  drawn  must  be  restricted  to  the  setting  in  which  the  scientific  evidence 
was  obtained. 

"Under  the  particular  conditions  of  the  experiments  reported  here  no  difference 
could  be  detected  between  the  nutritive  value  of  the  different  breads.  Probably  the 
most  important  finding  concerns  the  high  nutritive  value  of  wheat  in  any  of  the 
forms  customarily  consumed  by  man.  Thus  it  has  been  shown  that  diets  in  which  75  per¬ 
cent  of  the  calories  were  derived  from  wheat  flour  and  21  percent  from  vegetables,  and 
which  contained  only  8  grams  of  animal  protein  a  day,  provided  undernourished  children 
^S^d  5  to  15  years  with  all  the  nutrients  required  for  a  high  rate  of  growth  and 
development  for  a  period  of  18  months. 

The  addition  of  500  ml.  of  reconstituted  full-cream  dried  milk  per  day  over 
a  period  of  6  months  caused  no  apparent  improvement  in  the  growth  or  health  of  the 
children.  It  is  evident  that  diets  containing  much  bread  and  little  animal  protein 
can  be  made  highly  satisfactory,  and  that  a  balanced  diet,  adequate  in  all  its 
nutritional  aspects,  can  be  provided  with  minimal  amounts  of  milk  and  meat,  if  plenty 
of  wheat  and  vegetables  are  available." 
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THE  POTENTIAL  OF  WHEAT  FOR  MEETING  MAN'S  NUTRIENT  NEEDS 


D.  M.  Hegsted 

Department  of  Nutrition,  Harvard  School  of  Public  Health 

Boston,  Massachusetts 


I  wish  to  begin  with  the  information  compiled  by  Dr.  Bennett  in  1941  (Table  1). 

This  may  be  well  known  to  those  primarily  concerned  with  cereals,  but  it  is  impressive 

to  realize  that  most  people  in  the  world  derive  about  80  percent  of  their  food  calories 
from  cereals.  Although  these  figures  are  over  20  years  old,  it  appears  that  in  most 
of  the  world  food  production  has  made  relatively  little  gain  as  compared  to  the  popu¬ 
lation  (1,2,3),  so  that  the  general  situation  must  be  similar  at  this  time.  We  do  not 
know  how  adequately  these  people  are  fed,  but  we  do  know  that  many  are  badly  fed.  Even 

so,  such  figures  do  indicate  the  ability  of  cereals  to  meet  the  nutritional  needs  of 

man . 


Table  1.  Percentage  of  calories  from  cereals  (including  cassava)  (1) 

Total  population. 


°U  Countries  _ millions 

30-40  U.S.A.,  Canada,  United  Kingdom,  Sweden,  205 

Switzerland,  Austria,  New  Zealand 

40-50  Netherlands,  Germany,  Denmark,  Norway,  93 

Australia,  Finland 

50-60  Eire,  France,  Belgium,  Czechoslovakia,  Hungary  93 

Estonia,  Latvia,  Argentina,  Uruguay 

60-70  Portugal,  Spain,  Italy,  South  and  Central  America  204 

(except  Argentina  and  Uruguay),  Union  of  South 
Africa,  Newfoundland 

70-80  Poland,  Bulgaria,  Yugoslavia,  Morocco,  Algeria,  156 

Tunisia 

80-90  Rumania,  Russia,  Rest  of  Africa,  India  13441./ 

1/  Russia  based  on  1928  statistics. 


In  general,  areas  with  the  highest  cereal  consumption  are  those  with  the  worst 
economic  condition.  High  cereal  consumption  is  equated  with  poverty.  One  point  I 
want  to  make  is  that  if  countries  can  develop  a  high  degree  of  culture  and  a  consider¬ 
able  ability  to  produce  with  diets  of  this  kind,  and  with  practically  no  application 
of  nutrition  planning  or  public  health,  there  is  little  doubt  that  diets  such  as  these 
could  be  much  improved  with  the  application  of  what  we  know  today. 

The  other  point  that  needs  to  be  made  is  that  cereal  products  in  general  are 
so-called  "low  prestige  foods."  As  economic  conditions  improve,  cereal  consumption 
falls  (Table  2).  In  the  past  all  of  us  were  wholely  convinced  that  this  was  good 
evidence  of  man's  instinctive  preference  for  a  "better"  diet.  Newer  evidence  indicates 
that  this  may  well  be  an  oversimplification  of  a  complex  situation.  I  shall  return  to 
this  point  later. 

The  science  of  nutrition  is  based  largely  upon  the  belief  that  the  value  of  a 
diet  to  man  is  measurable  in  terms  of  the  nutrients  it  contains.  We  support  this 
belief  in  many  ways,  the  most  impressive  being  that  having  identified  the  essential 
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nutrients  over  the  past  30  years,  we  can  now  concoct  mixtures  of  synthetic  or  pure 
chemicals  which  are  capable  of  supporting  growth  and  good  health  in  experimental 
animals.  Furthermore,  many  diseases  in  man  have  been  identified  as  deficiencies  of 
specific  nutrients  and  these  respond  to  the  appropriate  chemical.  Some  experiments 
are  available  with  infants  over  limited  periods  fed  essentially  purified  diets.  There 
is  no  reason  to  believe  that  man's  nutritional  requirements  are  particularly  more 
complicated  than  those  of  experimental  animals.  Some  data  are  available  upon  the 
amount  of  the  essential  nutrients  required. 

Thus  the  universal  method  of  evaluating  a  diet  is  to  compare  the  amounts  of 
essential  nutrients  it  contains  with  the  amount  that  man  needs,  t  should  like  to 
assume,  simply  for  purposes  of  comparison  and  discussion,  that  a  few  individuals  ate 
nothing  but  wheat  or  80  percent  extraction  flour--that  is,  that  they  consumed  suffi¬ 
cient  of  this  to  meet  their  caloric  requirement--and  then  compare  the  other  nutrients 
they  would  receive  with  certain  dietary  standards.  The  composition  of  wheat  and  flour 
vary,  of  course,  and  I  do  not  wish  to  defend  the  figures  I  have  chosen.  A  more  serious 
problem  is  the  selection  of  the  dietary  standard.  In  spite  of  the  fact  that  you  might 
expect  nutritionists  to  agree  at  this  time  upon  how  much  protein  or  a  particular  vita¬ 
min  is  necessary,  the  standards  vary  considerably.  I  do  not  have  time  to  discuss  the 
reasons,  but  I  should  like  to  come  back  to  this  subject  briefly  later. 


Table  2.  Comparison  of  nutrient  standards  and  content  of  wheat 
(7-year  child  consuming  1800  calories) 


Nutrient 

Canada 

FNB 

80% 

Whole 

Std. 

Rec. 

Flour 

wheat 

Protein,  g. 

45 

60 

59 

72 

Calcium,  g. 

1.0 

1.0 

0.14 

0.22 

Iron,  mg. 

6 

10 

6.4 

18.0 

Vitamin  A,  lU 

1600 

3500 

0 

0 

Thiamin,  mg. 

0.55 

1.10 

1.3 

3.0 

Riboflavin,  mg. 

0.90 

1.50 

0.35 

0.63 

Niacin,  mg. 

5.5 

11.0 

9.8 

23.0 

Vitamin  C,  mg. 

30 

60 

0 

0 

Vitamin  D,  lU 

400 

400 

0 

0 

Consider  first  a 

child  7  years 

old  who  is  assumed 

to  require  and 

to  consume 

about  1800  calories.  The  Canadian  Dietary  Standard  (4)  is  given  in  the  first  column, 
the  Recommended  Allowances  of  the  Food  and  Nutrition  Board  (5)  in  the  second.  The 
nutrients  contained  in  1800  calories  of  80  percent  extraction  flour  and  in  1800  calo¬ 
ries  of  whole  wheat  are  given  in  the  third  and  fourth  columns.  Wheat  contains  negli¬ 
gible  amounts  of  vitamins  A,  C,  and  D.  Obviously  it  is  a  diet  not  compatible  with 
life.  These  nutrients  must  be  supplied  from  other  sources.  However,  it  is  of  inter¬ 
est  that  the  amount  of  total  protein  is  similar  to  the  FNB  Recommended  Allowance  or 
above*  and  considerably  above  the  Canadian  standard.  This  comparison  ignores  the 
recommendation  that  some  of  the  protein  ought  to  be  supplied  from  animal  sources. 
Nevertheless,  it  is  of  interest  that  products  of  this  kind  contain  respectable  amounts 
of  protein  although  they  are  generally  considered  to  be  deficient  in  protein. 

The  calcium  content  is  very  low.  It  is  worthwhile  to  emphasize  here  that  there 
is  a  considerable  body  of  opinion  that  the  recommendations  for  calcium  may  be  unreason¬ 
ably  high.  Also  calcium  carbonate  would  be  one  of  the  cheapest  nutrients  that  one 
could  supply.  The  thiamin  and  niacin  contents  would  be  well  supplied.  The  figures 
for  thiamin  in  particular  would  be  much  less  if  70  percent  extraction  flour  was  used 
and  would  then  be  considerably  below  requirements.  The  riboflavin  problem  is  appar¬ 
ently  more  serious.  Riboflavin  deficiency  is  generally  reported  to  be  common  in  much 
of  the  world.  The  minimum  need  for  riboflavin  is  considerably  less  than  the  recom¬ 
mended  amounts,  however,  and  the  evidence  as  to  need  is  conflicting. 
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Similar  calculations  for  individuals  of  different  ages  and  sexes  reveal  essen- 
cially  the  same  thing  (Tables  2, 3, 4, 5).  However,  the  requirements  for  most  nutrients 
are  believed  to  decrease,  relative  to  calories,  in  adulthood  so  that  high  cereal  diets 
appear  relatively  more  adequate  for  adults  than  for  children. 


Table  3.  Comparison  of  nutrient  standards  and  content  of  wheat 
(14  year  boy,  consuming  30U0  calories) 


Nutrient 


Canada 


FNB 


80% 


Whole 


std . 

rec . 

Flour 

wheat 

Protein,  g. 

70 

85 

98 

120 

Calcium,  g. 

1.5 

1.4 

0.20 

0.37 

Iron,  mg. 

12 

15 

11 

30 

Vitamin  A,  lU 

3300 

5000 

0 

0 

Thiamin,  mg. 

0.85 

1.6 

2.1 

5.0 

Riboflavin,  mg. 

1.4 

2.1 

0 . 6 

1.1 

Niacin,  mg. 

8.5 

16 

16.5 

39 

Vitamin  C,  mg. 

30 

90 

0 

0 

Vitamin  D,  lU 

400 

400 

0 

0 

Table  4. 

Comparison  of  nutrient  standards  and  content  of  wheat 

(adult  woman  consuming  2300  calories) 

Nutrient 

Canada 

FNB 

80% 

Whole 

std . 

rec . 

Flour 

wheat 

Protein,  g. 

50 

58 

75 

92 

Calcium,  Gm. 

0.45 

0.8 

0.15 

0.28 

Iron,  mg. 

12.0 

12.0 

7.5 

23.0 

Vitamin  A,  lU 

3200 

5000 

0 

0 

Thiamin,  rag. 

0.55 

1.2 

1.6 

3.8 

Riboflavin,  mg. 

0.90 

1.5 

0.45 

0.8 

Niacin,  mg. 

5.5 

12.0 

12.5 

30 

Vitamin  C,  mg. 

30 

70 

0 

0 

Vitamin  D,  lU 

0 

0 

0 

0 

Table  5. 

Comparison  of  nutrient  standards  and  content  of  wheat 

(adult  man  consuming 

3200  calories) 

Nutrient 

Canada 

FNB 

80% 

Whole 

std , 

rec. 

Flour 

wheat 

Protein,  g. 

60 

70 

105 

128 

Calcium,  g. 

0.65 

0.8 

0.21 

0.39 

Iron,  mg. 

6 

10 

11 

32 

Vitamin  A,  lU 

4600 

5000 

0 

0 

Thiamin,  mg. 

1.1 

1.6 

2.3 

5.3 

Riboflavin,  mg. 

1.7 

1.8 

0.6 

1.1 

Niacin,  mg. 

11 

16 

18 

42 

Vitamin  C,  mg. 

30 

75 

0 

0 

Vitamin  D,  lU 

0 

0 

0 

0 

Proteins  are 

required  to  supply  the  essential  amino  acids  as  well 

as  the  1 

nitrogen  requirement 

•  As  I  have  indicated,  cereals  are  generally  considered  to  1 

poor  sources  of  protein  and  the  protein  is  of 

rather  poor  quality.  That 

is  ,  the 

98 


supply  of  some  of  the  essential  amino  acids  is  relatively  low  compared  to  others.  In 
Table  6  amounts  of  the  essential  amino  acids  supplied  by  wheat  diets  are  compared  with 
the  minimum  estimates  of  amino  acids  needed.  The  later  figures  are  derived  from  the 
report  of  the  FAO  expert  committee  on  protein  requirements  (6) ,  In  every  instance, 
the  diets  supply  considerably  more  than  the  estimated  minimal  amount.  Wheat  protein 
is  low  in  lysine  but  even  this  amino  acid  is  supplied  at  least  twice  the  estimated 
minimum  when  the  caloric  needs  are  met. 

Table  6,  Comparison  of  FAO  minimal  amino  acid  requirements 

and  content  of  wheat  diets 


Amino 

7  yr. 
24  kg 

child 

# 

14  yr. 
49  kg. 

boy 

Adult  woman 

58  kg. 

Adult 
70  kg. 

man 

acid 

FAO 

80% 

FAO 

80% 

FAO 

80% 

FAO 

80% 

min. 

Flour 

min. 

Flour 

min. 

Flour 

min. 

Flour 

1800  cal 

• 

3000  cal. 

2300  cal. 

3200  cal 

Isoleucine 

.71 

3.1 

1.64 

5.1 

0.97 

3.9 

1.18 

5.5 

Leucine 

.82 

4.5 

1.87 

7.6 

1.10 

5.8 

1.34 

8.2 

Lysine 

.71 

1.7 

1.64 

2.9 

0.97 

2.3 

1.18 

3.2 

Phenylalanine 

.48 

3.6 

1.10 

6.0 

0.64 

4.6 

0.78 

6.5 

"  +  Tyrosine 

.98 

5.2 

2.20 

8.8 

1.28 

6.7 

1.56 

9.5 

Methionine 

.37 

1.0 

0.86 

1.6 

0.51 

1.2 

0.62 

1.8 

Total  S.  AA 

.71 

2.5 

1.64 

4.3 

0.97 

3.3 

1.18 

4.6 

Threonine 

.48 

1.9 

1.10 

3.2 

0.64 

2.5 

0.78 

3.5 

Tryptophan 

.24 

0.67 

0.55 

1.1 

0.32 

0.85 

0.39 

1.2 

Valine 

.71 

2.9 

1.64 

4.8 

0.97 

3.7 

1.18 

5.1 

The  primary 

question , 

therefore 

,  is  what 

do  these 

calculations 

mean? 

A  diet 

composed  of  practically  ail  wheat  or  80  percent  extraction  flour  meets  the  theoretical 
needs  for  many  of  the  nutrients,  including  protein,  which  is  generally  considered  the 
primary  reason  for  inclusion  of  animal  products.  The  needs  for  vitamins  A  and  C  are 
relatively  easy  to  meet  with  green  vegetables  and  fruit,  vitamin  D  by  exposure  to  sun¬ 
light,  With  these  supplied,  there  would  be  debate  among  the  experts  on  whether  the 
diet  would  be  deficient  in  calcium  and  riboflavin.  Most  likely  the  calcium  is  too  low 
and  riboflavin  is  on  the  borderline. 

The  things  I  wish  to  emphasize  are:  (1)  On  a  theoretical  approach  it  is  rather 
easy  to  derive  a  diet  based  almost  entirely  upon  wheat  which  looks  reasonably  adequate. 
(2)  Most  people  who  have  studied  high  cereal  diets  find  them  better  than  they  anticipat 
ed,  (3)  We  really  won't  know  much  about  this  until  we  have  a  lot  of  experience  in 
areas  where  cereal  consumption  is  high. 

There  are  many  stories  about  the  inability  of  nutrition  experts  to  predict  a 
satisfactory  diet.  The  best  examples  are  experiences  with  army  rations  during  the  last 
war.  These  were  apparently  adequate  by  chemical  examination,  but  the  troops  would  not 
eat  them.  Obviously  no  diet  is  satisfactory  unless  it  is  consumed.  On  the  other  hand, 
it  has  been  said  that  the  rations  our  troops  threw  away  were  considered  reasonably 
satisfactory  by  troops  from  some  other  countries.  Ttie  only  conclusion  one  can  draw  is 
that  chemical  examination  of  a  diet  may  indicate  some  of  its  limitations  and  potential 
utility  but  only  experience  under  the  conditions  in  which  it  will  be  used  and  by  the 
people  who  will  use  it  can  give  the  answer  that  is  needed.  "Acceptability"  is  based 
upon  principles  that  are  not  understood  at  all  except  to  a  limited  extent  in  the  cul¬ 
tures  we  are  very  familiar  with.  This  clearly  means  that  when  we  talk  about  feeding 
peoples  in  other  parts  of  the  world  we  simply  guess  until  we  have  the  evidence  required 
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Figure  1.  Age-adjusted  rates  of  male  heart  disease  vs.  supplies  of  food  cereals  in 

various  countries. 


It  is  apparently  true  that  in  nearly  every  culture  as  economic  conditions 
improve  the  cereal  consumption  falls.  In  Figure  1  I  have  plotted  the  age-adjusted 
rates  of  heart  disease  in  males  against  estimates  of  the  supply  of  cereals  available 
for  human  consumption.  The  figures  on  mortality  are  taken  from  the  publication  of 
Yerushalmy  and  Hilleboe  (7).  The  figures  on  supply  of  cereals  are  from  the  FAO  report 
of  1961  (8).  It  is  rather  difficult  to  decide  whether  one  should  be  impressed  with  the 
kind  of  information  obtained  or  not.  Overall  there  appears  to  be  little  relationship 
between  these  two  variables.  On  the  other  hand,  if  one  could  remove  Finland,  Chile, 
Ireland  and  Israel  from  the  plot,  there  would  appear  to  be  a  reasonable  inverse  rela¬ 
tionship.  It  must  be  remembered  that  the  figures  in  certain  countries  may  be  subject 
to  large  errors  and  arrived  at  in  somewhat  different  ways.  Countrywide  statistics  may 
or  may  not  be  very  meaningful.  In  the  United  States  alone,  mortality  data  from  differ¬ 
ent  states  vary  at  least  twofold  and  within  countries  there  may  be  large  differences  in 
the  food  consumption  as  well  as  mortality  data.  Cereals  available  for  consumption 
obviously  do  not  necessarily  mean  that  these  amounts  are  consumed. 


The  thing  that  people  usually  plot  is  fat  consumption  versus  heart  disease. 

This  amounts  to  the  reverse  of  what  I  have  plotted.  If  less  fat  is  eaten,  darbohydrate 
consumption  must  rise.  Generally  this  means  more  cereal  consumption,  but  additional 
potatoes  and  other  starchy  foods  may  be  involved  in  certain  countries.  It  is  certain 
that  a  number  of  factors  are  concerned  with  coronary  heart  disease.  Not  only  the  amount 
of  fat,  but  the  kind  of  fat  is  probably  more  important.  Exercise  and  many  other  varia¬ 
bles  are  probably  involved.  Although  it  is  generally  agreed  that  we  do  not  know  all 
the  answers  as  to  the  cause  of  coronary  disease,  the  majority  opinion  of  the  experts  in 
this  field  (9)  is  that  diet  is  an  important  factor.  Although  they  have  not  as  yet  been 
willing  to  recommend  a  general  change  in  the  diet  of  the  U.  S.  population,  they  do  sug¬ 
gest  that  a  change  is  probably  desirable  for  those  who  are  believed  to  be  susceptible 
to  heart  disease.  Since  about  50  percent  of  the  men  in  the  United  States  can  be  expect¬ 
ed  to  die  of  this  disease  eventually,  it  would  appear  that  this  is  only  a  temporizing 
conclusion.  If  current  trends  in  research  continue,  the  recommendation  will  have  to  be 
extended  to  practically  the  whole  population.  I  have  no  particular  argument  with  these 
conclusions  at  this  time.  One  cannot  tamper  with  the  national  diet  without  fairly 
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definite  evidence.  Nevertheless  there  is  no  particular  sign  at  the  moment  for  a  need 
to  reverse  current  trends.  The  population  does  in  fact  seem  to  be  changing  its  diet.  | 
Whether  this  is  entirely  justified  remains  to  be  seen.  The  point  I  wish  to  make  here  j 
is  that  if  one  lowers  the  fat  intake,  this  almost  automatically  means  an  increased  ■ 
intake  of  cereals  or  other  high  carbohydrate  foods.  i 

i 

I  believe  the  importance  of  this  to  cereal  producers  is  that  it  provides  a  pos-  ’ 
itive  nutritional  attribute  of  cereals.  You  have  been  told  so  often  that  you  had  a 
poor  nutritional  product  that  you  believed  it.  Furthermore,  you  did  not  work  very  hard 
or  efficiently  to  disprove  it,  although  evidence  to  the  contrary  has  been  around  for  a 
long  time.  In  fact,  it  seems  to  me  that  most  of  the  advertising  associated  with  cereals 
implies  a  considerable  lack  of  confidence  in  the  product.  The  things  other  than  cereals 
--vitamin  supplements,  protein  supplements,  etc. --which  are  added  are  the  things  usually 
stressed.  The  comparisons  often  made,  such  as  a  loaf  of  bread  versus  a  pork  chop, 
usually  imply  not  much  confidence  in  the  bread.  I  feel  that  the  cereal  people  should 
get  on  the  ball  and  take  a  positive  approach.  The  newer  findings  offer  the  opportunity 
and  I  believe  that  the  bulk  of  evidence  suggests  that  an  increased  cereal  consumption 
in  the  United  States  would  be  desirable.  This  does  mean  that  a  long  and  established 
trend  in  nutrition  will  have  to  be  reversed  and  this  will  not  be  easy.  Furthermore, 
the  meat,  milk  and  egg  groups  are  beginning  a  more  vigorous  support  of  their  own  interes ts. 

I  should  like  to  point  out  that  the  organization  of  the  Department  of  Agriculture 
and  its  research  programs  makes  very  little  sense  from  the  standpoint  of  nutrition. 
Practically  everything  is  organized  around  commodity  groups.  The  nutritionist  sees 
every  commodity  group  interested  in  pushing  more  of  its  commodity  into  human  stomaches 
with  no  particular  concern  about  the  total  diet.  Wheat  is  a  good  food  but  it  is  not 
an  adequate  diet.  The  same  can  be  said  for  every  other  food  crop.  The  person  interest¬ 
ed  in  nutrition  is,  and  has  reason  to  be,  skeptical  of  the  commodity  groups.  Since 
there  is  little  emphasis  upon  the  total  diet,  we  believe  it  is  possible  that  any  parti¬ 
cular  group  may  push  their  product  to  the  detriment  of  the  health  of  the  people.  Every 
commodity  group  will  deny  that  they  have  this  intention,  of  course,  but  they  are  rarely 
aware  of  the  implications  of  their  program  in  terms  of  over-all  nutrition.  It  seems 
inevitable  to  me  that  increasing  attention  will  be  paid  to  this.  Since  the  power  now 
lies  in  the  commodity  groups,  it  seems  that  one  of  these  will  have  to  take  the  lead. 
Hopefully  this  will  be  the  wheat  group.  We  can  see  much  sense  in  attempting  to  utilize 
local  products  plus  wheat,  soybeans,  milk  or  whatever  products  are  in  surplus  to  yield 
optimum  diets.  We  do  not  care  to  be  closely  identified  with  one  product  without  ade¬ 
quate  consideration  of  the  total  diet. 

From  everything  we  hear  about  the  population  explosion  and  agricultural  programs 
in  much  of  the  world,  we  are  led  to  believe  that  the  overall  food  supply  is  not  gain¬ 
ing  upon  thd  population  and  in  many  places  is  falling  behind.  Presumably  this  means 
that  the  United  States  will  have  the  obligation  and  opportunity  for  many  years  to  come 

to  assist  these  countries.  I  think  it  is  abundantly  clear  from  the  activities  of  the 

government  in  foreign  aid  in  the  past  that  giving  aid  places  a  responsibility  upon  us 
to  know  what  we  are  doing  and  to  have  good  programs.  It  has  been  argued  that  all  we 
have  to  do  is  give  them  the  food  in  some  manner  and  it  is  their  responsibility  to 

utilize  it.  Fiascos  in  the  past  adequately  demonstrate  that  it  is  not  that  simple. 

Poor  programs  reflect  adversely  upon  all  associated  with  them.  Promotion  of  poor  pro¬ 
grams  is  bad  business  and  morally  wrong. 

Programs  for  the  disposal  of  food  surpluses  will  almost  certainly  be  limited  to 
rather  few  products  because  of  the  supply  and  the  transportation  problems.  Wheat  will 
be  a  major  one.  The  disposal  programs  should  be  viewed  broadly  as  nutritional  programs. 
As  is  well  known,  P.L.  480  contains  provisions  under  section  104  (k)  for  nutrition 
research  but  little  money  has  been  alloted  under  this  section  and  very  little  has  been 
spent  on  nutrition.  It  is  readily  apparent  that  nutrition  research  has  not  figure 
very  importantly  i".  the  minds  of  those  who  negotiate  the  contracts.  I  would  like  to 
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suggest,  however,  that  P.L.  480  has  been  interpreted  in  a  very  narrow  sense.  Section 
104(a)  specifically  allocates  five  percent  of  the  total  sales  for  market  development. 

I  submit  that  the  best  way  to  develop  market  is  to  demonstrate  that  the  surplus  com¬ 
modity  is  being  used  to  fulfill  a  nutritional  need  and  that  it  is  improving  the  health 
of  the  people.  We  should  get  rid  of  this  word  "research”  since  this  is  interpreted  as 
some  esoteric  activity  that  has  little  or  no  relation  to  the  intent  of  the  law.  Feed¬ 
ing  trials,  study  of  food  consumption,  demonstration  of  need  and  the  ability  of  the 
product  to  fulfill  that  need,  etc.,  should  be  activities  basic  to  the  development  of 
markets.  Considering  the  limitations  in  nutritional  knowledge,  the  great  differences 
in  food  habits,  the  differences  in  acceptability  or  nonacceptability  of  foods  in  differ 
ent  parts  of  the  world,  it  is  perfectly  clear  that  only  by  experience  in  the  field, 
under  the  conditions  where  the  program  will  operate,  can  we  be  assured  that  a  program 
is  adequate.  Theoretical  considerations  or  experiences  in  one  area  may  have  little 
applicability  in  other  areas,  although  this  will  become  less  true  as  our  experience  is 
broadened , 

> 

In  summary,  it  is  clear  that  wheat  has  great  potential  in  meeting  man's  nutri¬ 
tional  needs.  However,  any  consideration  of  nutrient  needs  requires  consideration  of 
the  total  diet.  Only  limited  inferences  can  be  made  from  consideration  of  a  single 
commodity.  The  potential  will  vary  in  time  and  place  depending  upon  food  habits,  local 
customs,  and  other  resources  available.  Thus  only  experience  under  specific  conditions 
can  be  viewed  as  adequate.  Considering  current  trends  and  prognostications  for  the 
future,  the  opportunities  to  gain  this  experience  in  many  parts  of  the  world  should  not 
be  lost. 

Discussions.  Questions  centered  around  the  need  and  the  potentiality  of 
special  dietary  supplements  for  special  groups  such  as  young  children,  and  the  extent 
possible  on  correlations  of  serum  cholesterol  with  dietary  fat  or  con¬ 
versely  with  grains. 

International  agencies  have  become  convinced  through  actual  investigations  that 
there  is  a  special  dietary  need  in  the  case  of  post-weanling  preschool  children.  They 
are  difficult  to  reach  separately  for  study,  and  it  may  be  unsafe  to  assume  that  a 
general  supplementation  for  the  family  needs  would  be  adequate  for  this  special  group. 
There  are  considerable  potentialities  for  special  foods  in  the  diet  of  the  infant  and 
preschool  child;  fish  flour  and  other  protein  concentrates  have  much  to  offer. 

Correlations  such  as  that  discussed  in  the  presentation,  though  not  too  convinc¬ 
ing  when  considered  alone,  are  supported  by  other  evidence.  In  order  to  get  a  defini¬ 
tive  answer  on  the  effect  of  diet  change  on  mortality  one  would  need  to  change  drasti¬ 
cally  the  diet  of  some  50,000  people  and  study  the  effects  for  5  to  10  years.  It  is 
quite  evident  how  difficult  this  would  be. 
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ACTIVATING  MARKETS  FOR  UNITED  STATES  WHEAT 


Clifford  R.  Hope,  President 
Great  Plains  Wheat,  Inc.,  Garden  City,  Kansas 


In  considering  my  topic,  which  introduces  a  panel  discussion,  I  have  been 
impressed  with  the  fact  that  any  discussion  of  international  trade  in  wheat  must 
begin  by  taking  into  account  the  fact  that  recent  years  have  seen  the  development  of 
new  economic,  social  and  political  situations  which  substantially  affect  the  pattern 
which  market  development  must  take  in  these  times. 

Among,  the  matters  I  have  in  mind  are  the  following:  (1)  rapidly  increasing 
population  in  the  less  developed  countries,  both  communist  and  noncommunist;  (2) 
failure  of  agricultural  production  in  the  less  developed  countries  to  expand  as 
rapidly  as  population;  (3)  a  large  increase  in  agricultural  productivity  in  the 
highly  developed  western  nations  resulting  in  an  accumulation  of  heavy  stocks  of 
wheat,  particularly  in  the  United  States;  (4)  an  increase  in  the  existing  government 
controls  over  the  handling  of  grain,  particularly  wheat,  throughout  the  world;  (5) 
inability  of  nations  most  deficient  in  food  to  secure  foreign  exchange  or  other  means 
to  purchase  foods  in  the  normal  channels  of  trade. 

A  general  recognition  of  the  matters  just  mentioned  has  resulted  in  the 
development  and  acceptance  of  a  philosophy  which  holds  that  the  existence  of  surplus 
food  in  one  part  of  the  world  coincident  with  shortages  of  food  in  other  parts  cannot 
be  justified  and  accepted  and  that  some  means  must  be  found  to  bring  surplus  food  and 
hungry  people  together.  While  support  of  this  idea  might  be  expected  in  the  less 
developed  countries,  it  has  also  found  wide  acceptance  in  the  western  industrialized 
nations,  although  for  obvious  reasons  the  lion's  share  of  doing  something  about  it 
has  fallen  on  the  United  States. 

Also  since  the  beginning  of  the  cold  war,  food  has  been  used  increasingly  by 
the  United  States  as  an  instrument  of  foreign  policy.  Its  effectiveness  has  been 
enhanced  by  the  fact  that  agricultural  production  is  still  communism's  greatest 
failure.  This  fact,  together  with  the  acceptance  of  the  idea  that  surplus  food 
should  be  put  into  the  hands  and  mouths  of  hungry  people,  has  made  some  change  in 
the  attitude  of  the  American  people  toward  our  stocks  of  wheat  and  other  storable 
commodities.  Rather  than  regarding  them  as  a  burden  and  a  liability  many  now  think 
of  them  as  an  asset  and  a  source  of  strength.  It  can  be  seen  how  fortuitous  it  has 
been  that  a  tremendous  upsurge  of  productivity  on  the  part  of  American  farmers  has 
coincided  with  the  increase  in  world  population  and  its  resulting  drain  on  food 
supplies . 

One  cannot  get  very  far  into  any  discussion  of  market  development  for  wheat 
without  bringing  in  the  Agricultural  Trade  Development  and  Assistance  Act  of  1954 
usually  referred  to  as  P.  L.  480.  The  enactment  of  this  law  followed  a  recognition 
of  the  fact  that  a  new,  timely  and  more  effective  approach  to  the  problems  of  surplus 
disposal  I  and  market  development  was  imperative.  It  was  a  carefully  worked  out  piece 
of  legislation,  and  the  best  evidence  that  it  has  met  the  need  of  the  times  is  found 
in  its  repeated  extensions,  and  in  the  fact  that  Congress  has  strengthened  the  law 
every  time  it  has  been  extended.  It  is  found  in  the  fact  that  the  legislation  and 
its  administration  have  never  been  a  political  issue.  It  was  inaugurated  under  the 
Eisenhower  Administration  with  the  support  of  both  Republicans  and  Democrats.  The 
Kennedy  Administration  has  not  only  accepted  it  ija  toto  but  has  expanded  and 
strengthened  it,  again  with  the  support  of  both  parties. 

Now  I  want  to  take  a  little  time  to  discuss  some  of  the  provisions  of  the 
act  itself.  I'll  read  the  declaration  of  policy  in  full  because  every  phrase  in  it 
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means  something  as  far  as  the  intent  and  purpose  of  the  act  is  concerned.  It  reads 
as  follows:  It  is  declared  to  be  the  policy  of  Congress  to  expand  international 

trade  among  the  United  States  and  friendly  nations,  to  facilitate  the  convertibility 
of  currency,  to  promote  the  economic  stability  of  American  agriculture  and  the 
national  welfare,  to  make  maximum  efficient  use  of  surplus  agricultural  commodities 
in  furtherance  of  the  foreign  policy  of  the  United  States,  and  to  stimulate  and  facil¬ 
itate  the  expansion  of  foreign  trade  in  agricultural  commodities  produced  in  the 
United  States  by  providing  a  means  whereby  surplus  agricultural  commodities  in  excess 
of  the  usual  marketings  of  such  commodities  may  be  sold  through  private  trade  channels, 
and  foreign  currencies  accepted  in  payment  therefor.  It  is  further  the  policy  to  use 
foreign  currencies  which  accrue  to  the  United  States  under  this  Act  to  expand  inter¬ 
national  trade,  to  encourage  economic  development,  to  purchase  strategic  materials, 
to  pay  United  States  obligations  abroad,  to  promote  collective  strength,  and  to  foster 
in  other  ways  the  foreign  policy  of  the  United  States." 

Five  separate  and  distinct  programs  are  authorized  under  P.  L.  480  as  amended. 
Title  I  is  the  most  important.  It  provides  that  payment  for  sales  of  surplus  agri¬ 
cultural  commodities  to  friendly  countries  may  be  made  in  the  currency  of  the  recipient 
country,  and  in  certain  cases  outright  grants  are  authorized.  Title  II  authorizes 
government -to-government  donations  of  Commodity  Credit  Corporation-ov/ned  commodities 
for  emergency  and  work  relief  uses  by  the  recipient  country. 

Two  programs  are  authorized  under  Title  III.  One  is  barter.  The  other 
provides  for  donations  to  needy  people  in  foreign  countries  through  private  United 
States  relief  and  charity  agencies,  such  as  CARE  and  the  several  religious  organi¬ 
zations  engaged  in  such  activities.  The  fifth  program  is  authorized  by  Title  IV  and 
provides  for  agreements  between  our  government  and  the  governments  of  friendly 
countries  for  delivery  of  surplus  agricultural  commodities  on  credit  up  to  ten  years. 
Dollar  payments  v/itVi  interest  are  required. 

It  is  difficult  in  a  discussion  of  this  kind  to  describe  the  operations  of 
r.  L.  480  fully  enough  to  comprehend  their  extent  in  detail.  I  shall  not  try  to  do 
so.  The  volume  of  transactions  under  Title  I  has  been  tremendous.  Commitments  up 
to  date  have  been  approximately  $11,000,000,000.  Many  of  these  commitments  still 
have  from  one  to  four  years  to  run.  Commitments  under  other  phases  of  the  program 
have  been  only  a  fraction  of  those  under  Title  I  in  volume,  but  all  of  them  have  been 
important  and  have  played  a  part  in  carrying  out  the  objectives  of  the  act. 

I  believe  that  P.  L.  480  with  all  of  its  varied  and  far-reaching  provisions 
constitutes  the  greatest  instrumentality  ever  set  up  by  Government  to  develop  export 
markets  for  agricultural  commodities.  While  it  is  related  to  many  things  including 
surplus  disposal  and  the  use  of  agricultural  surpluses  as  an  instrument  of  foreign 
policy,  its  basic  long-range  purpose  is  to  develop  permanent  export  markets  for 
agricultural  commodities  in  normal  channels  of  trade  as  rapidly  as  this  may  become 
possible.  In  the  meantime,  in  areas  where  this  cannot  be  done  now  the  methods  pro¬ 
vided,  such  as  sales  for  local  currencies,  barter,  long-term  credits,  and  grants, 
are  a  way  of  bringing  buyers  and  sellers  together  on  a  basis  which  is  mutually 
agreeable  and  profitable. 

It  should  not  be  forgotten  that  every  country  now  purchasing  under  P.  L.  480 
provisions  is  a  potential  dollar  customer.  Secretary  Freeman,  when  in  India  last 
fall,  made  the  statement  in  effect  that  the  time  would  come  when  India  would  be  our 
greatest  dollar  market  for  wheat.  Of  course  that  is  probably  a  long  v/ay  off.  However, 
two  of  our  present  best  dollar  markets--Japan  and  Italy--were  concessional  sales  pur¬ 
chasers  only  a  few  years  ago. 

The  P.  L.  480  program  has  been  especially  effective  for  wheat.  This  is  shown 
by  the  exports  during  the  last  four  marketing  years.  For  1957-58  exports  of  wheat 
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including  flour  were  410  million  bushels;  for  1958-59  they  were  440  million;  1959-60, 
507  million,  and  for  1960-61,  662  million.  So  far  In  the  present  marketing  year 
exports  are  above  a  similar  period  a  year  ago. 

At  present  about  one-third  of  our  wheat  exports  are  for  dollars  in  the  normal 
channels  of  trade.  The  remainder  go  out  under  the  various  concessional  programs  pro¬ 
vided  by  P,  L.  480.  A  small  amount  moves  under  the  Mutual  Security  legislation 
administered  by  AID,  formerly  ICA.  We  hope  for  a  steady  increase  in  transactions  in 
normal  channels,  as  world  economic  conditions  improve  but  realize  that  for  a  long  time 
to  come  some  of  our  wheat  will  move  under  concessional  sales  of  one  kind  and  another. 

There  are  various  ways  in  which  P.  L.  480  helps  in  developing  markets,  both 
concessional  and  those  in  normal  channels  of  trade.  One  of  them  is  by  the  use  of 
foreign  currency  in  carrying  out  market  development  activities.  This  has  set  the 
stage  for  a  tremendous  effort  by  Government  and  private  industry  in  market  develop¬ 
ment.  In  wheat  this  has  meant  cooperation  between  wheat  grower's  organizations  and 
Foreign  Agriculture  Service,  between  millers  and  Foreign  Agriculture,  and  to  some 
extent  between  wheat  growers  and  millers.  Another  important  advantage  is  that  under 
existing  provisions  of  the  law  and  regulations  it  is  possible  to  plan  market  develop¬ 
ment  activities  with  FAS  one  or  more  years  in  advance. 

The  fact  that  foreign  currency  funds  were  available  for  foreign  market  devel¬ 
opment  encouraged  wheat  growers  in  seven  states  to  set  up  state  wheat  commissions 
and  to  tax  themselves  to  secure  matching  funds  for  market  development  activities 
(one  state,  Oregon  already  had  a  commission  when  P.  L.  480  was  passed).  It  led  to 
the  formation  of  two  regional  market  development  organizations,  one  in  the  great 
plains  and  the  other  in  the  Pacific  Northwest.  These  two  organizations  workijig  in 
close  cooperation  with  FAS  have  initiated,  or  are  now  initiating,  market  development 
activities  in  every  wheat  importing  country  in  the  world.  Third  party  cooperators, 
consisting  of  organizations,  groups  and  individuals,  have  made  a  contribution  also. 

Now  may  I  proceed  to  discuss  briefly  some  of  the  problems  which  have  confronted 
us  in  developing  markets  for  wheat.  Some  of  these  are  general,  others  relate  parti¬ 
cularly  to  sales  in  the  normal  channels  of  trade  for  dollars.  Some  of  these  problems 
are  due  to  the  fact  that  never  until  now  has  anything  been  done  in  the  way  of 
systematically  developing  permanent  and  reliable  markets  for  our  product.  True,  we 
have  practically  always  exported  some  wheat — that  is,  we  have  been  "an  exporter  of 
sorts."  But  we  have  been  "in  and  outers,"  depending  on  the  size  of  our  crop,  the 
crop  in  other  exporting  countries,  and  the  net  world  demand. 

Furthermore,  unlike  our  neighbor  to  the  north,  we  have  not  in  the  past,  with 
few  exceptions,  studied  the  demand  and  needs  of  importing  countries  or  made  any 
definite  efforts  to  produce  the  kind  of  wheat  and  wheat  of  the  quality  and  condition 
to  meet  those  needs.  All  this,  in  spite  of  the  fact  that  our  vast  wheat  producing 
areas  enable  us  to  produce  practically  every  kind  of  wheat  known  to  man. 

Transportation  costs  have  constituted  a  grave  handicap  especially  in  the  Great 
Plains  area,  much  of  which  is  a  long  distance  from  ocean  transportation.  Over  the 
years,  rail  transportation  rates  on  grain  have  been  out  of  proportion  to  the  costs 
involved  and  to  rates  on  other  commodities. 

One  of  our  principal  problems  is  that  of  trade  barriers.  I  doubt  if  any 
commodity  in  international  trade  faces  as  many  such  barriers  as  wheat.  There  are 
various  reasons,  including  national  defense,  but  the  principal  one  is  that  practically 
every  wheat  importing  nation  is  also  a  wheat  producer  and  is  under  pressure  to  take 
steps  necessary  to  protect  its  own  farmers.  These  steps  take  the  form  of  tariffs, 
import  quotas,  milling  quotas,  exchange  regulations,  bilateral  agreements  and  others 
devised  to  deal  with  some  local  or  unusual  situation. 
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In  some  areas  where  food  shortages  exist,  people  are  not  familiar  with  wheat 
as  a  food  and  do  not  have  the  facilities  or  inclination  for  putting  it  into  edible 
form.  This  is  particularly  true  in  parts  of  Latin  America  and  Asia.  In  this  field 
much  research  is  needed  similar  to  what  has  already  been  done  here  at  Albany.  Lack 
of  adequate  funds  constitutes  a  real  handicap  in  this  respect. 

These  obstacles,  formidable  as  they  may  be,  are  not  insurmountable.  They 
should  not  make  us  faint-hearted.  Rather  they  should  be  considered  as  a  challenge. 

In  fact,  real  progress  is  now  being  made  in  solving  some  of  them. 

And  now  to  take  up  a  more  optimistic  note,  let  us  turn  to  some  reports  in  the 
field  of  progress. 

1,  Substantial  reductions  have  been  made  in  transportation  rates  on  export 
shipments , 

2.  Excellent  working  arrangements  have  been  established  with  Foreign  Agricul¬ 
tural  Service  and  other  governmental  agencies  for  carrying  out  market  development 
activities  throughout  the  world. 

3,  Steps  are  being  taken  toward  improving  the  kind  and  quality  of  wheat 
produced  in  the  United  States  so  as  to  meet  requirements  of  foreign  purchasers.  This 
includes  work  with  plant  breeders  in  the  improvement  of  varieties  and  financial  induce¬ 
ments  to  growers  to  produce  a  quality  product. 

4.  Educational  programs  have  been  carried  out  along  technical  lines  to  enable 
millers  and  bakers  in  foreign  countries  to  make  more  effective  use  of  U.  S.  wheat. 
Examples  are  the  work  of  Ed  Seeborg  in  Japan  and  Roy  Durham  in  South  America  and  Europe. 

5,  Nutrition  programs  have  been  set  up  in  areas  where  the  diet  consists  princi¬ 
pally  of  inferior  foods,  but  where  wheat  can  be  made  available  if  desired.  This 
includes  use  of  specialty  products  like  bulgur  in  its  various  forms. 

6.  An  excellent  understanding  and  interest  in  market  development  has  been 
developed  on  the  part  of  members  of  Congress.  This  has  resulted  in  legislation 
strengthening  the  P,  L.  480  program  and  in  adequate  appropriations  for  its  continuation 
and  expansion. 

7.  We  have  gone  a  considerable  distance  in  developing  a  better  understanding 
between  producers  and  the  grain  trade  and  others  engaged  in  the  marketing  and  pro¬ 
cessing  of  wheat. 

8,  A  substantial  amount  of  work  has  been  done  in  efforts  to  increase  domestic 
consumption  of  wheat  in  the  form  of  new  food  products  and  in  utilization  research 
covering  new  uses  both  for  food  and  industrial  purposes  for  domestic  and  export 
consumption. 

This  list  could  be  extended,  if  time  permitted. 

Before  closing,  I  want  to  take  a  moment  to  comment  briefly  on  the  development 
of  new  wheat  food  products  for  the  domestic  market.  Efforts  along  this  line  should 
be  expanded,  but  it  should  be  remembered  that  in  a  nation  whose  people  are  as  well 
fed  as  ours,  per  capita  consumption  of  food  is  not  likely  to  increase,  rather  the 
reverse.  There  may  be  shifts  between  commodities,  however,  and  for  certain  health  and 
medical  reasons  this  is  a  good  time  to  develop  new  forms  of  wheat  for  human  consimiptlon. 

In  conclusion  I  cannot  forbear  making  one  more  point.  It  is  that  an  expansion 
of  our  efforts  to  develop  markets  for  agriculture  has  long  been  overdue.  For  more 
than  fifty  years  we  have  had  a  constantly  increasing  program  of  production  research, 
both  public  and  private.  It  has  been  a  great  success.  Its  results  are  apparent  in 
our  bulging  storage  bins  and  in  our  government  programs  to  curtail  production.  And 
even  more  severe  curtailment  may  be  in  the  offing.  The  answer  does  not  lie  in  reducing 
production  research.  Except  as  a  temporary  measure  (and  even  that  is  doubtful),  it 
does  not  lie  in  curtailed  production.  With  world  conditions  as  they  are  today,  the 
only  program  which  makes  sense  on  a  permanent  basis  is  research  directed  toward  the 
development  of  new  and  improved  products  and  means  for  introducing  them  into  new  markets. 
Then  and  only  then  will  there  be  a  full  opportunity  for  wheat  to  play  its  rightful  and 
needed  role  in  the  world's  food  supply. 
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third  general  subject  on  our  program.  Opportunities  for  Marketing  Wheat 
Abroad,  is  directly  related  to  the  other  two  main  topics:  The  World  Supply  and 
Usage  of  Food  and  The  Nutritional  Values'  of  Wheat.  The  relatively  low  cost  of  wheat 
for  food  in  the  world  because  of  an  abundant  supply  and  the  superior  nutritive 
qualities  of  wheat  compared  to  rice  are  the  two  reasons  there  have  been,  and  con¬ 
tinue  to  be,  tremendous  opportunities  for  marketing  wheat  in  Asia. 

Before  reviewing  these  opportunities  with  you  and  briefly  describing  our 
programs  to  date,  perhaps  it  would  be  well  to  identify  our  organization.  Western 
Wheat  is  a  regional  association  representing  the  wheat  growers  through  their  commis¬ 
sions  and  associations  in  the  states  of  Washington,  Oregon  and  Idaho.  We  have  the 
administrative  responsibility  for  the  wheat  market  development  program  in  the  Asian 
area  where  we  cooperate  with  Great  Plains  Wheat  and  the  Foreign  Agricultural  Service. 

We  use  the  name  "Wheat  Associates"  to  describe  our  joint  efforts  through  our 
four  regional  offices  located  at  Tokyo,  Manila,  New  Delhi  and  Karachi.  Full  time 
area  directors  also  service  the  smaller  but  still  important  markets  of  Korea,  Hong 
Kong,  Okinawa,  Formosa,  Thailand,  Malaya,  Indonesia,  Ceylon  and  Burma.  Our  organi¬ 
zation  has  its  headquarters  office  at  Portland,  and  a  representative  stationed  in 
Washington,  D.  C.  Our  primary  objective,  simply  stated,  is  to  expand  the  market  for 
United  States  wheat  and  wheat  products. 

You  are  all  familiar  with  the  saying,  "You  cannot  see  the  forest  for  the 
trees."  In  Asia  we  could  say,  "You  cannot  see  the  opportunities  for  the  people." 

More  than  half  the  world's  population  live  in  our  area  of  responsibility.  Sometimes 
it  seems  that  these  crowded  millions  with  their  low  incomes  and  seemingly  endless 
problems  are  a  poor  market  risk.  However,  these  people  are  forced  to  depend  primarily 
on  cereal  grains  as  their  principal  food.  Under  these  conditions,  the  Asian  area 
offers  the  greatest  opportunity  now  and  in  the  near  future  for  increasing  the  per 
capita  consumption  of  wheat  foods.  For  this  reason,  we  can  say  that  in  Asia  "the 
people  are  the  opportunity," 

Secretary  of  Agriculture  Freeman,  speaking  during  our  staff  conference  at  New 
Delhi  last  October,  said  two  things  that  appear  significant  from  the  standpoint  of 
future  markets.  First,  that  Department  studies  showed  that  by  1966  there  would  be 
a  wheat  food  equivalent  deficiency  of  cereal  grains  in  the  Asian  area  of  975  million 
bushels.  Second,  that  in  his  opinion  this  area  could  well  become  the  world's  largest 
dollar  market  for  wheat  and  other  food  grains  within  25  years. 

There  are  two  different  types  of  markets  in  Asia,  When  the  Secretary  was 
speaking  at  New  Delhi,  he  was  referring  primarily  to  the  under -developed  countries 
such  as  India  and  Pakistan.  These  countries  with  their  soft  currencies  have  been 
purchasing  large  quantities  of  wheat,  as  most  of  you  are  aware,  under  Public  Law  480. 
Some  of  you  may  wonder  why  we  have  offices  in  India  and  Pakistan  instead  of  concen¬ 
trating  all  of  our  efforts  in  the  dollar  markets  like  Japan  and  the  Philippines. 

The  tremendous  size  of  the  wheat  import  programs  into  these  soft  currency  markets 
justifies  our  servicing  them.  Let's  talk  about  India  first. 

India.  India  signed  aP. L.480  agreement  May  4,  1960,  with  the  United  States 
to  import  16  million  tons  of  wheat  over  a  four  year  period.  The  wheat  actually  didn't 
start  moving  until  November  of  that  year.  During  the  first  year,  about  4  million 
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tons  of  wheat  was  imported,  but  actually  almost  half  of  this  came  in  under  previous 
programs.  By  May  4,  1962,  it  is  estimated  that  India  will  have  Imported  about  4 
million  metric  tons  of  wheat  under  the  present  program--or  about  half  of  the  amount 
that  was  available.  Even  at  a  50  percent  rate,  this  amounts  to  some  150  million 
bushels  over  a  two-year  period.  The  principal  reason  imports  have  not  been  higher  is 
the  fact  that  two  bumper  grain  crops  have  been  harvested  during  the  immediate  past 
years,  and  storage  facilities  have  not  yet  been  provided  for  the  proposed  4  million 
ton  buffer  stock. 

Our  activities  in  India  have  been  described  as  primarily  those  of  servicing  a 
government  program.  We  have  furnished  technical  assistance  on  the  storage,  handling 
and  inspection  of  the  imported  wheat.  Market  development  projects  in  underdeveloped 
countries  are  not  supposed  to  create  additional  demands  that  cannot  presently  be 
satisfied  at  least  on  a  dollar  basis.  However,  this  brings  us  back  again  to  the  two 
major  advantages  for  wheat  foods.  They  are  less  expensive  and  more  nutritious  than 
the  other  major  cereal  grains.  These  two  reasons  explain  why  the  governments  of 
India  and  Pakistan  favor  the  increased  consumption  of  wheat  foods  in  their  rice 
eating  areas. 

India  has  a  population  of  some  450  million  people.  The  per  capita  income  has 
now  increased  to  about  $70  per  year.  About  one-third  of  the  Indians  living  in  the 

northern  area  are  traditionally  wheat  eaters,  consuming  some  150  to  200  pounds  of 

wheat  per  capita.  Climatic  conditions  are  such  that  in  this  area  pulses  such  as 
chick  peas  and  other  legumes  can  also  be  produced.  These  higher  protein  cereals 
combine  with  wheat  to  provide  a  much  better  diet  nutritionally  than  is  available  in 
the  areas  where  the  people  consume  primarily  rice,  bananas,  coconuts  and  vegetables. 
Intense  interest  is  now  developing  in  India  in  the  field  of  nutrition,  A  Nutrition 
Section  has  only  recently  been  established  in  the  Food  Department--inf luenced, 
apparently,  by  our  program. 

Looking  for  opportunity?  There  are  some  300  million  people  living  in  the  rice 
eating  area  of  India.  The  per  capita  consumption  of  wheat  foods  ranges  to  a  low  of 
two  pounds  per  year.  An  increase  of  one  pound  per  year  in  wheat  consumption  would 
require  an  additional  150,000  metric  tons  of  wheat.  An  increase  of  ten  pounds  per 
capita  per  year  would  require  an  additional  1,500,000  metric  tons --or  about  55 

million  bushels.  An  increase  to  100  pounds  would  require  15  million  metric  tons-- 

or  some  550  million  bushels.  You  can  have  a  lot  of  fun  with  figures  when  you're 
working  with  a  population  the  size  of  the  one  in  India. 

In  addition  to  technical  assistance,  we  have  had  a  bakers  training  program  at 
the  College  of  Catering  in  Bombay  to  develop  technicians  to  prepare  better  quality 
products  because  better  quality  products  will  increase  the  demand.  In  the  field  of 
nutritional  education  we  have  contracted  out  nine  mobile  demonstration  units  with 
various  community  and  state  government  organizations.  A  mobile  demonstration  bakery 
operates  to  improve  the  quality  of  bakery  products  through  proper  use  of  yeast.  An 
exchange  of  trade  teams  and  technicians  has  been  an  effective  activity.  Displays  and 
exhibits  have  been  used  at  trade  fairs  and  small  industry  exhibitions.  We  have  worked 
in  an  advisory  capacity  on  school  lunch  programs  with  CARE  and  state  governments  and 
on  payment -in-kind  projects.  Bulgur  has  been  introduced  as  a  new  wheat  food  that 
appears  highly  acceptable  in  this  area.  These  are  examples  of  our  market  development 
activities . 

Pakistan.  Pakistan  is  similar  in  many  ways  to  India.  The  country  has  a 
population  of  some  100  million  people,  divided  between  45  million  in  the  wheat  eating 
area  of  West  Pakistan  and  55  million  in  the  rice  eating  area  of  East  Pakistan.  The 
opportunity,  again,  is  not  in  the  wheat  eating  area  where  per  capita  consumption 
already  is  in  the  neighborhood  of  170  to  200  pounds;  but  rather  in  the  rice  eating 
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area,  where  per  capita  consvnnption  is  low  and  the  people  need  an  inexpensive  food 
that  is  better  nutritionally  than  what  they  have.  Figures  are  fun  in  Pakistan  too, 
and  a  one  pound  increase  in  East  Pakistan  would  require  an  additional  25,000  metric 
tons  of  wheat.  A  ten  pound  per  capita  increase  would  require  250,000  metric  tons, 
and  a  100-pound  per  capita  requirement  would  use  some  2,500,000  tons--or  more  than 
91  million  bushels. 

Our  activities  in  Pakistan  have  included  technical  assistance  on  storage, 
handling  and  inspections,  the  introduction  of  bulgur  wheat,  a  pilot  school  lunch 
project,  and  exhibits  and  displays.  Plans  have  been  developed  for  a  nutrition 
education  program  through  demonstration  units  including  a  boat,  and  for  the  distri¬ 
bution  of  chakki  wheat  grinding  mills  in  the  rice  eating  areas. 

Pakistan  is  in  the  first  year  of  a  four-year  program  to  import  about  55 
million  bushels  of  wheat  under  E  L.480  from  the  United  States.  Here,  again,  the 
size  of  the  program  justifies  our  servicing  it.  In  addition,  there  is  the  tremendous 
opportunity  of  supplementing  the  diet  in  the  rice  eating  areas  with  wheat  foods 
because  they  are  better  nutritionally  and  less  expensive. 

The  rice  bowl  countries.  Burma,  Thailand,  Malaya  and  Singapore  are  known  as 
the  "Rice  Bowl  of  the  World."  Burma  and  Thailand  are  the  two  leading  rice  exporting 
countries.  Burma  produces  7  million  tons  per  year  and  exports  2  million.  Sixty-five 
percent  of  the  cropland  in  Thailand  is  devoted  to  rice  production,  and  last  year 
1-1/2  million  tons  were  exported.  The  governments  of  these  two  countries,  naturally, 
are  not  interested  in  increased  wheat  consumption,  but  there  is  a  slow  steady  increase 
anyway.  To  date,  these  have  been  principally  flour  markets,  and  the  flour  is  imported 
into  these  countries  at  100  percent  duty. 

It  is  now  apparent  that  these  markets  will  undergo  considerable  change  in  the 
next  few  years  as  flour  mills  are  constructed.  There  are  presently  six  modern  roller 
mills  in  Burma.  One  mill  is  under  construction  in  Bangkok,  a  mill  is  being  planned 
for  the  Malay  Peninsula,  another  mill  is  under  construction  in  Singapore,  and  a  mill 
is  planned  in  Ceylon.  Individually,  these  markets  are  small,  but  in  the  aggregate, 
they  represent  a  10  to  15  million  bushel  market;  and  the  main  t3q)e  of  wheat  they  will 
use  will  be  soft  white. 


We  have  conducted  activities  of  a  survey-type  nature  in  all  of  these  countries. 
Technical  assistance  has  been  furnished  in  Burma,  and  plans  are  under  way  to  set  up 
a  joint  office  with  the  Burma  Flour  Mills  Association.  Ocean  transportation  on  small 
lots  of  wheat  is  expensive,  and  service  is  not  readily  available.  However,  when 
mills  are  in  operation  in  all  of  these  areas,  cargos  may  be  combined;  in  this  way 
business  may  become  more  attractive  to  shippers. 


Communist  China.  I  think  some  reference  should  be  made  in  these  remarks  to 
the  influence  on  the  United  States  of  the  shipments  of  large  quantities  of  Wheat  and 
barley  to  Communist  China  by  Canada  and  Australia.  Canada  to  date  has  contracted 
108  million  bushels  of  wheat  and  26  million  bushels  of  barley.  Australia  has  con¬ 
tracted  at  least  105  million  bushels  of  wheat  and  flour  plus  additional  barley. 
Information  indicates  the  Chinese  food  position  is  still  critically  short.  The 
sales  of  wheat  by  Canada  and  Australia  have  strengthened  the  world  wheat  market, 
thus  benefiting  the  United  States.  Recognizing  this  fact,  our  wheat  growers  are 
still  interested  in  the  possibility  of  sales  to  this  market  as  long  as  other 
members  of  the  Western  Bloc  are  benefiting  from  this  commerce.  We  realize  that 
United  States  policy  towards  Communist  China  is  different  from  that  of  Canada  and 
Australia— also,  that  changes  in  this  policy  must  be  directed  by  our  State  Department. 
Meanwhile,  however,  we  are  keeping  well  informed  on  the  needs  of  this  country  and 

the  effect  of  sales  by  our  friendly  competitors  on  the  world  wheat  market  and  on 
tneir  own  domestic  wheat  programs. 
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Our  principal  dollar  market  -  Japan.  Japan  is  our  principal  dollar  market  in 
Asia.  We  opened  our  first  market  development  office  here  in  1956.  Our  original 
objective  was  to  expand  the  total  market  for  wheat  foods.  This  has  been  generally 
effective.  Even  last  year  in  the  face  of  the  largest  rice  crop  in  the  nation's  his¬ 
tory,  the  consumption  of  flour  products  increased  about  10  percent.  Unfortunately, 
United  States  wheat  sales  to  this  market  have  decreased  during  the  past  five  years 
due  to  the  increased  demand  for  high  protein  bread  wheats  and  the  increased  production 
of  locally  produced  soft  wheat. 

It  takes  time  to  change  direction  of  a  market  development  program.  About  two 
years  ago  we  switched  to  a  hard  sell  for  U.S.  wheat  to  gain  a  larger  share  of  the 
market.  This  coming  year  we  expect  to  see  a  sizable  increase  in  United  States' 
shipments  of  wheat  to  Japan.  The  Japanese  are  particularly  interested  in  finding  an 
alternative  source  of  imports  for  bread  wheats  instead  of  being  completely  dependent 
(as  they  have  been  during  the  past  few  years)  on  Canada.  The  major  problem  is  that 
most  of  the  U.S.  hard  wheat  stocks  are  located  in  the  Great  Plains  area  and  are  not 
presently  available  in  export  position  from  the  VJest  Coast. 

Total  consumption  of  wheat  in  Japan  for  both  food  and  feed  during  this  next 
year  will  approach  5  million  tons.  Estimates  are  that  within  the  next  five  years 
this  could  increase  to  almost  7  million  tons.  Local  production  of  wheat  in  Japan  is 
not  expected  to  increase  much  beyond  2  million  tons.  So,  within  five  years  there 
should  be  an  opportunity  for  sales  of  about  5  million  tons  of  wheat  to  Japan  com¬ 
pared  to  present  imports  for  food  and  feed  of  less  than  3  million  tons. 

We  have  carried  on  many  types  of  market  development  activities  in  Japan.  The 
nutrition  theme  was  emphasized  in  cooperation  with  the  Japanese  Government,  Ministry 
of  Health  and  Welfare,  because  they  agreed  that  wheat  foods  improved  nutrition  and 
added  a  needed  variety  to  the  meals  of  their  people  who  had  historically  eaten  rice 
usually  three  times  a  day.  Posters  and  pamphlets  were  prepared  and  distributed 
through  the  prefectural  health  centers. 

The  wheat  food  message  of  lower  cost  and  better  nutrition  was  brought  to  the 
housewife's  door  through  twelve  kitchen  demonstration  buses.  The  bus  program  has 
now  been  turned  over  entirely  to  the  Japanese  cooperator,  and  it  is  estimated  that 
by  the  end  of  this  year  there  will  be  over  60  buses  in  operation.  An  estimated  4 
million  housewives  were  reached  by  these  buses  traveling  over  400,000  miles  during 
the  first  four  years  of  the  project. 

The  children  in  any  country  soon  become  the  customers  and  the  buyers.  One  of 
the  most  popular  projects  we  have  had  to  date  has  been  the  expansion  of  the  school 
lunch  program.  There  are  about  19  million  pupils  in  school  in  Japan.  Eight  million 
of  them  were  receiving  the  benefits  of  a  noon  lunch  when  this  project  started  in 
1957.  This  number  had  increased  to  9,697,000  by  May  1,  1961.  The  percentage  of 
children  in  school  lunch  in  the  primary  schools  increased  from  56.4  percent  in  1957 
to  70  percent  in  1961.  This  project,  in  cooperation  with  the  Ministry  of  Education 
and  the  National  School  Lunch  Association,  has  provided  lunches  for  an  additional 
1.5  million  school  children  during  the  first  four-year  period. 

This  approach  to  developing  wheat  markets  can  best  be  termed  as  long  range. 
However,  it  is  a  positive  approach.  We  have  learned  that  food  habits  are  one  of  the 
most  tenacious  of  all  cultural  traits.  The  time  to  change  or  develop  them  is  during 
childhood.  Even  in  rock-ribbed  rural  areas  where  rice  traditionally  has  been  the 
staple,  wheat  foods  are  making  definite  inroads. 

We  are  now  concentrating  our  market  promotion  on  those  food  products  that  use 
primarily  U.S.  wheat  flour.  These  include  confectionery  products,  noodles,  biscuits 
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and  crackers,  and  wheat  foods  new  to  the  Japanese,  such  as  hot-cakes,  waffles  and 
western-style  cakes.  Activities  are  underway  now  to  introduce  United  States  hard 
wheat  flours  to  the  bread  bakers.. 

Based  on  the  theory  that  you  increase  consumption  by  improving  quality,  we 
have  sponsored  a  bakers  training  school  in  Tokyo  and  bakers  clinics  throughout  Japan's 
46  prefectures.  Four-hundred  fifty  bakers  have  graduated  from  this  school,  and  they 
have  held  workshops  throughout  the  country  attended  by  more  than  20,000  other  bakers. 

These  are  examples  of  the  market  development  techniques  we  have  used  in  Japan. 
More  than  1-1/2  million  dollars  have  been  spent  on  this  program  since  1956  in  cooper¬ 
ation  with  the  Foreign  Agricultural  Service,  Japanese  industry  groups,  and  United 
States  wheat  growers.  The  first  objective  to  expand  the  total  market  and  increase 
per  capita  consumption  has  been  largely  satisfied;  in  spite  of  five  bumper  rice  crops, 
wheat  flour  consumption  during  this  period  has  increased  roughly  10  percent.  Pre-war* 
consumption  of  wheat  foods  was  30  pounds  and  rice  about  300  pounds.  Today  rice  has 
decreased  to  less  than  264  pounds,  and  wheat  has  increased  to  about  78  pounds  over¬ 
all — and  to  96  pounds  in  the  cities. 


Our  present  objective  is  to  increase  the  United  States'  share  of  the  Japanese 
wheat  market.  We  are  confident  that  substantial  gains  will  be  made  in  this  direction 
this  year.  Last  year  the  United  States  shipped  Japan  847,000  metric  tons  of  wheat. 
This  year  we  expect  to  increase  that  amount  to  a  minimum  of  1,000,000  tons  and  to  a 
maximum  of  1,250,000  tons.  There  isn't  time  now  to  go  into  the  background  of  all  the 
reasons  why  this  will  happen.  We  are  satisfied,  however,  that  our  market  development 
program  has  been  one  of  the  most  significant  factors. 


The  Philippines.  The  Philippines  is  our  other  major  dollar  market  in  the 
Asian  area.  This  country  is  completing  the  transition  from  a  flour  importing  nation 
to  a  wheat  importer  through  the  development  of  the  national  flour  milling  industry. 
The  first  mill  began  operations  in  1958.  By  mid-summer  of  1962,  mills  will  be 
grinding,  with  a  total  capacity  in  excess  of  domestic  needs. 

Last  year  the  United  States  was  supplying  over  85  percent  of  this  new  wheat 
market.  It  would  be  unrealistic  or  wishful  thinking  to  expect  to  maintain  that 
dominating  position  on  a  permanent  basis.  This  market  is  very  brand  conscious 
and  their  uses  for  bread  flour  require  an  unusually  high  protein,  high  gluten  * 
wheat  which  has  been  supplied  primarily  by  dark  northern  spring  from  the  United 
States  at  premium  prices.  As  additional  flour  mills  have  come  into  the  market  and 
competition  has  become  more  severe,  they  have  started  importing  lower  quality  less 
expensive  wheat  to  blend  with  DNS  as  one  means  of  reducing  their  cost 


o*.  .  Spring  wheat  of  16  percent  protein  is  in  short  supply  not  only  in  the  United 
States  but  in  the  world.  For  this  reason,  it  is  probable  there  will  be  some  substi- 

thP  1®==  expensive  wheec.  At  present 

the  United  States  has  about  75  percent  of  this  market.  Forty-five  percent  is  DNS  and 

20  percent  is  western  white.  Canadian  spring  makes  up  the  difference.  Unless  the 
present  price  spread  between  DNS  and  Canadian  spring  can  be  narrowed,  it  is  probable 
at  an  additional  10  percent  of  this  market  will  be  gained  by  Canada  during  the 

unusually  high  price  of  high  protein  DNS  and  its  unavailability  off 
the  West  Coast  are  problems  that  will  require  the  best  effort  of  the  wheat  growers 
working  in  cooperation  with  the  U.S.  Department  of  Agriculture. 

Ph-iT  for  expanding  the  total  market  for  wheat  foods  in  the 

Philippines.  The  per  capita  consumption  of  wheat  foods  is  low— only  about  22  pounds 

with^Hp'r  population  is  increasing  and  will  soon  reach  25  million.  Fiddling 

tional  10-pound  per  capita  increase  per  year  would  require  an  addi¬ 

tional  125,000  metric  tons  of  flour  milled  from  5-1/2  million  bushels  of  wheat. 
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Within  another  year,  eight  flour  mills  are  expected  to  be  in  operation.  They 
will  require  about  400,000  metric  tons  of  wheat  to  operate  at  rated  capacity.  The 
market  presently  will  absorb  closer  to  300,000  metric  tons  of  wheat,  so  the  pressure 
will  be  on  the  new  milling  industry  to  cooperate  in  the  expansion  of  the  total  market 
for  wheat  foods. 

This  is  a  new  market  development  area  for  us,  and  projects  are  just  now  being 
drafted  in  cooperation  with  the  milling  industry  and  other  groups  to  expand  the 
total  market.  Our  major  objective  here,  however,  initially  will  be  to  maintain  the 
United  States'  share  of  the  market  at  as  high  a  level  as  is  possible. 

Conclusion.  This  completes  my  review  of  our  market  development  opportunities 
for  wheat  in  four  of  the  major  countries  and  several  minor  countries  in  the  Asian 
area.  There  are  other  important  markets  in  this  area  that  I  have  not  mentioned, 
including  Korea  and  Formosa.  Opportunities  exist  in  almost  every  country  in  this 
region. 


In  the  two  non-dollar  markets,  India  and  Pakistan,  wheat  imports  may  vary 
by  75  million  bushels  a  year  depending  on  their  local  crop  conditions.  We  are 
working  for  effective  utilization  of  these  huge  inshipments — plus  expanded  consump¬ 
tion  in  the  rice  eating  areas. 

We  have  the  opportunity  to  double  the  exports  of  United  States  wheat  to  the 
major  dollar  markets,  Japan,  the  Philippines  and  smaller  countries  in  the  Burma  area, 
during  the  next  five  years.  Exports  to  this  region  could  increase  from  the  present 
level  of  40  million  to  80  million  bushels  of  wheat  per  year.  It  is  in  this  key  area 
of  dollar  markets  that  we  envision  the  greatest  opportunities  and  anticipate  the 
most  severe  competition  for  future  sales. 
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ACTIVATING  MARKETS  FOR  UNITED  STATES  WHEAT 
IN  LATIN  AMERICA 

F.  M.  LeRoux 

Foreign  Agricultural  Service 
U.  S.  Department  of  Agriculture,  Washington,  D.  C. 


The  important  role  that  wheat  can  play  in  Latin  American  countries  is  being 
rapidly  brought  into  focus.  The  direction  that  the  movement  of  wheat  is  taking  and 
will  continue  to  take  in  these  vast  areas  will  depend  to  a  great  deal  on  our  inter¬ 
national  relations,  the  extent  of  our  market  development  programs,  the  availability 
of  supplies  and  the  use  made  of  the  great  many  tools  available  under  the  very  flexible 
selling  and  disposal  programs  of  the  United  States  government. 

The  Latin  American  area,  which  includes  Mexico,  Central  America,  the  Caribbean 
and  South  America,  has  about  one-sixth  of  the  world's  land  surface.  Its  population 
is  growing  faster  than  any  other  major  area  in  the  world.  Although  farm  production 
in  these  areas  has  risen  faster  than  the  rate  of  population  growth,  it  is  expected 
that  food  availability  and  consumption  will  continue  to  remain  below  nutritional 
standards  for  some  time.  The  areas  of  these  deficiencies  have  been  so  great  that 
only  the  failure  to  take  advantage  of  the  many  U.  S,  programs  for  obtaining  food 
can  hold  back  the  movement  of  additional  wheat. 

During  the  course  of  my  discussion  I  will  cover  the  following: 

1.  Wheat  consumption  by  these  countries  and  the  areas  that  show  the  most 
promise  for  the  increased  use  of  U.  S.  wheat. 

2.  The  many  program  possibilities  we  have,  old  and  new,  with  which  to 
build  this  additional  consumption. 

3.  The  costs  of  holding  surplus  wheat  and  the  justification  for  making 
every  effort  possible  to  build  additional  markets  in  these  areas 
while  the  present  situation  exists. 

4.  The  competitive  position  of  U.  S.  wheat,  now  and  in  the  future  in 
these  areas. 

5.  The  possible  direction  of  Congress  after  surpluses  are  disposed  of 
as  related  to  continued  sales  in  these  Latin  American  areas. 

6.  A  working  example  of  just  what  can  be  done  and  is  being  done  to 
develop  one  of  these  great  market  potentials — Brazil. 

7.  The  role  of  the  cooperators  and  government  in  the  promotion  of 
these  sales  in  Latin  American  countries. 

8.  The  Billion  Bushel  export  possibilities  in  the  foreseeable  future 
and  the  important  role  Latin  American  countries  can  play  in 
attaining  that  goal. 
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A  PRODUCT  CONCEPT  APPROACH  TO  EFFECTIVE  MARKETING 
AND  DISTRIBUTION  PROGRAMS  FOR  U.  S.  WHEAT  IN  AFRICA 

'  W.  Buchanan 

General  Manager,  International  Operations  Division, 

DCA  Food  Industries,  Ellicott  City,  Maryland 
(This  report  was  presented  by  Walter  H.  Harte.) 

DCA  Food  Industries,  formerly  known  as  Doughnut  Corporation  of  America,  today 
is  engaged  in  the  manufacturing,  processing  and  marketing  of  food  products  and  machin¬ 
ery  in  the  United  States  and  overseas.  In  spite  of  our  diversification  activities 
over  the  past  several  years,  which  has  brought  about  our  corporate  name  change,  the 
great  majority  of  our  activity  is  still  centered  around  the  processing  of  wheat  and 
wheat  flour  into  intermediate  and  end  products  and  the  manufacture  and  sale  of  machin¬ 
ery  to  produce  products  based  on  wheat  flour.  On  the  other  hand,  although  we  own  and 
operate  two  of  our  own  flour  mills  in  the  United  States  we  are  primarily  buyers  of 
wheat  and  flour  rather  than  sellers  and  therefore  have  never  undertaken  studies  of 
overseas  markets  for  these  commodities  as  such. 

Fortunately,  Foreign  Agricultural  Service  of  the  U.  S.  Department  of  Agriculture 
and  its  cooperators  have  funds  and  personnel  available  for  this  purpose  and  we  certain¬ 
ly  wouldn't  want  to  duplicate  any  of  their  activities.  Also  we  were  fortunate  enough 
to  receive  a  fine  background  on  the  African  situation  from  Mr.  Jones  during  yesterday's 
discussion.  Therefore,  in  view  of  the  coverage  already  given  the  subject  of  the  use 
of  wheat  in  Africa,  I  don't  feel  particularly  qualified  to  delve  into  the  ecology  of 
the  African  continent,  rehash  published  trade  statistics,  analyze  the  treaties  and 
agreements  now  under  discussion  with  many  of  the  African  governments,  or  to  comment 
on  the  possibilities  and  pitfalls  of  United  States  government  aid  programs  slated 
for  Africa.  Accordingly,  I  would  rather  limit  my  talk  to  a  discussion  of  the  more 
effective  utilization  of  United  States  wheat  and  wheat  flour--as  well  as  other  abun¬ 
dant  United  States  commodities — as  instruments  of  foreign  policy  in  the  protein- 
deficient  areas  of  West  Africa.  We  feel  that  such  activity  should  also  result  in  the 
long-range  development  of  new  self-supported  commercial  markets  for  these  commodities 
at  some  future  time  when  government  aid  is  diminished. 

Last  year  our  company  submitted  to  Congressman  McGovern's  Food  For  Peace  group 
an  unsolicited  report  outlining  our  analysis  and  approach  to  this  problem  and  then, 
somewhat  naively,  spelled  out  a  specific  program  which  we  considered  capable  of 
immediate  implementation.  Today,  after  almost  one  year  of  alteration  and  amendment 
based  on  our  gradually  increasing  awareness  of  the  obstacles  involved,  I  would  like 
to  lay  before  this  group,  first,  a  description  of  our  so-called  "product  concept" 
approach --which  actually  hasn't  changed  much--and,  second,  to  outline  a  pilot  project 
which  we  developed  for  Africa  and  hope  to  implement  specifically  in  Nigeria.  This 
plan,  I  might  add,  has  been  modified  considerably  during  this  past  year. 

The  "product  concept"  approach.  All  of  us  concerned  with  the  international 
aspects  of  the  food  industry  are  quite  naturally  following  the  problems  confronting 
our  government's  overseas  food  programs  with  a  great  deal  of  interest.  It  occurred 
to  us  that  we  might  be  able  to  help  contribute  to  the  solution  of  some  of  these  prob¬ 
lems.  Among  the  most  abundant  U.  S.  agricultural  commodities  are,  of  course, 
wheat  and  wheat  flour.  Unfortunately,  various  efforts  to  promote  their  use  abroad 
have  been  handicapped  by  several  factors,  the  most  important  of  which  include  the 
necessity  for  processing  them  into  acceptable  products  and  the  fact  that  the  snd 
products  have  nutritional  shortcomings.  Various  attempts  to  overcome  these  difficul¬ 
ties  have  been  and  still  are  hindered  by  government  regulations  limiting  their  use 
pattern.  These  problems  are  discussed  as  follows: 
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Processing  requirements.  As  wheat  and  flour  cannot  be  consumed  directly,  they 
must  be  somehow  converted  into  products  which  are  not  only  acceptable  to  local  tastes, 
but  for  which  a  sizable  demand  can  be  created.  This  processing  requirement  is  a 
serious  handicap  to  mass  product  acceptance,  whether  the  actual  processing  is  carried 
out  by  a  centralized  factory  producing  an  end  product  for  local  distribution,  or  by 
the  consumer  himself  at  the  point  of  consumption.  In  the  first  instance,  neither 
private  nor  governmental  groups  are  anxious  to  invest  in  the  required  buildings  and 
equipment  to  produce  end  products  for  which  the  market  potential  may  he  unknown,  and 
which  would  be  dependent  for  raw  materials  on  government  aid  programs  from  the 
United  States.  As  far  as  home  processing  is  concerned,  the  promotional  and  educa¬ 
tional  problems  involved  in  introducing  a  finished  food  product  are  challenging 
enough  in  themselves  in  a  literate  country.  The  chances  for  success  of  such  programs 
are  drastically  reduced  when  consumers  must  also  be  taught  and  "sold"  new  methods  of 
processing  or  preparing  the  foods. 

Nutritional  shortcomings.  The  nutritional  problems  of  many  of  the  key  foreign 
aid  target  areas,  such  as  the  Far  East,  India  and  West  Africa,  involve  protein 
deficiency.  Most  end  products  made  from  wheat  flour,  although  containing  certain 
amounts  of  protein  (gluten)  from  the  wheat  itself,  ordinarily  are  inadequate  from 
both  a  quantitative  and  qualitative  point  of  view.  In  short,  these  products  cannot 
be  considered  to  offer  a  nutritional  balance  which  would  maximize  their  effectiveness 
in  large-scale  feeding  programs.  This  is  especially  true  of  areas  where  kwashiorkor 
is  prevalent. 

Government  regulations.  Although  United  States  government  regulations  affecting 
the  overseas  uses  of  subsidized  wheat  and  flour  are  far  too  numerous  and  complicated 
for  definite  analysis  in  a  report  of  this  type,  it  should  be  noted  that  the  regulations 
forbidding  the  processing  of  donated  wheat  flour  prior  to  shipment  from  the  United 
States  preclude  any  significant  nutritional  enrichment  or  conversion  to  a  more  ready- 
to-eat,  convenient,  end  product  form.  Rather  than  attempt  to  change  these  regulations, 
we  set  out  to  develop  a  program  which  would  overcome  the  processing  difficulties  and 
^nutritional  shortcomings,  but  still  remain  more  or  less  within  the  framework  of 
existing  policies.  The  basis  for  the  development  of  this  particular  program  is  the 
high-protein  doughnut  as  a  product  concept. 

The  high -protein  doughnut.  On  the  premise  that  successful  feeding  programs 
utilizing  the  most  abundant  U.  S.  commodities  must  be  based  on  the  distribution  of 
acceptable  products  rather  than  raw  materials,  we  have  applied  the  following  cr'’’teria 
to  the  doughnut  concept  as  an  ideal  ration  for  overseas  feeding  programs: 

1.  Nutritionally  speaking,  such  a  product  should  meet  the  minimum  requirements 
of  a  balanced  food  in  providing  protein,  fat,  carbohydrates,  and  vitamins. 

2.  It  should  be  produced  in  a  single  ration  size  which  can  be  eaten  anywhere 
without  utensils,  and  without  the  necessity  for  supplementary  flavorings  or  companion 
products . 

3.  It  should  have  flexibility  in  formulation  for  conformity  to  local  tastes 
and  taboos,  as  well  as  for  addition  of  special  nutritives. 

4.  As  a  product,  it  should  have  distinctive  physical  features  which  can  be 
exploited  by  promotional  activities  to  popularize  the  product. 

5.  Its  major  ingredients,  by  bulk  and  dollar  value,  should  be  produced  in 
abundance  in  the  U.  S. 

6.  The  end  product  should  be  inexpensive,  not  only  from  the  point  of  view  of 
its  original  procurement  for  subsidized  feeding  programs,  but  also  from  the  point  of 
view  of  eventual  local  production  from  materials  which  can  be  obtained  locally  or 
purchased  commercially  at  world  market  prices. 

Although  most  existing  commercial  varieties  of  doughnuts  meet  many  of  the 
above  criteria,  DCA  s  Central  Research  Laboratory  has  been  engaged  for  some  time  in 
the  development  of  a  special  high-protein  formula  specifically  for  use  in  overseas 
areas  where  protein  deficiencies  are  prevalent. 
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Nutritional  features.  The  properties  of  the  DCA  high-protein  doughnut,  which 
we  propose  to  use  in  a  school  feeding  program  for  overseas  are:  moisture  24.9  percent 
protein  (Nx5.7)  18.02  percent  (dry),  protein  (Nx5.7)  13.50  percerTt  (as-is  basis).  In 
addition  to  merely  raising  the  protein  level,  it  was  also  necessary  to  create  a  bal¬ 
anced  protein  content,  including  the  addition  of  lysine  (from  soya  protein)  which  is 
not  significantly  present  in  wheat  gluten.  The  following  tabulation  shows  the  quality 
of  the  protein  fraction,  calculated  as  follows: 

mg.  lysine  1041.2 
N  “  3.191  ^ 

Biological 
P.E.R.  value 


Whole  egg 

High-protein  doughnut 
(protein  fraction) 

Beef  powder 
Casein 
Peanut  flour 
Wheat  gluten 

Use  of  abundant  U.  S.  food  products.  Another  significant  feature  of  the 
doughnut  is  that  its  basic  raw  materials  are  those  produced  in  abundance  in  the 
United  States.  The  ingredients  used  in  the  DCA  high -protein  doughnut  are:  wheat 
flour,  soya  flour,  dried  milk  solids,  eggs  (whole,  dried,  and  yolk),  vegetable 
oil  (including  soya  oil),  and  sugar  (usually  available  cheaper  in  overseas  areas 
than  in  the  U .  S . ) . 

In  addition  to  the  supplementary  nutritional  additives,  the  only  additional 
ingredients  required  are  leavening  agents  and  flavors  (which  constitute  less  than 
27o  of  the  end  product  by  weight).  Often  the  flavor  can  be  obtained"  within  the 
consuming  country  to  conform  to  local  tastes. 

Low  cost  of  product.  Based  upon  our  preliminary  cost  calculations  for  several 
of  the  "developing  countries,"  even  in  cases  where  materials  costs  are  higher  than 
in  the  United  States,  it  is  usually  possible  to  sell  such  doughnuts  at  a  good  profit 
for  less  than  the  local  currency  equivalent  of  4  cents  apiece.  This  is  without 
subsidy  of  any  kind.  How  U.  S.  government  assistance  under  the  Food  For  Peace  Program 
might  enable  voluntary  agencies  to  distribute  these  high-protein  doughnuts  at  a  cost 
of  less  than  one  cent  apiece  will  be  spelled  out  subsequently. 

Details  of  a  proposed  church  world  service  child  feeding  program  for  overseas. 
Based  upon  our  knowledge  of  the  protein  deficiency  which  is  prevalent  among  the 
children  of  Nigeria,  as  well  as  other  areas  of  sub-Sahara  Africa,  the  experience  we 
have  gained  through  the  acceptance  of  our  product  by  local  nationals  through  the 
operations  of  our  affiliate  company,  Nigerian  Donut  Company,  Ltd.  (Nidoco) ,  we  have 
proposed  that  DCA,  Church  World  Service,  and  Nidoco  cooperate  to  establish  a  pilot 
child  feeding  program  in  the  area  of  Lagos,  based  upon  the  distribution  of  the  DCA 
high-protein  doughnut  on  a  year-round  basis.  It  is  hoped  that  this  program  may 
establish  a  success  pattern  for  larger  scale  projects  elsewhere  in  Africa  and  other 
protein  deficient  areas. 

Operation  and  organization  of  the  proposed  pilot  program.  Essentially,  Nidoco 
would  agree  to  deliver  sufficient  numbers  of  high-protein  doughnuts  (described  pre¬ 
viously)  to  designated  distribution  points--s tarting  in  the  greater  Lagos  area--to 
feed  17,500  children  two  doughnuts  per  day  per  child  five  days  per  week  during  the 
entire  school  term — or  on  a  year-round  basis  if  alternative  distribution  points  can 
be  established.  These  doughnuts  would  provide  about  10  grams  of  total  protein  per 
child  per  day. 


3.80 

90 

3.25 

82 

3.20 

80 

2.00 

62 

1.70 

56 

1.00 

47 

117 


According  to  our  plan,  payment  for  these  doughnuts  would  be  made  by  Church 
World  Service  entirely  In  the  form  of  wheat  from  the  Christian  Rural  Overseas  Program 
(CROP),  with  no  expenditure  of  CWS  cash  Involved  at  any  point.  As  CROP  wheat  Is  not 
technically  U.  S,  government  property.  It  can  be  used  to  pay  for  processing  and  dis¬ 
tribution  costs,  whereas  U.  S.  Department  of  Agriculture  wheat  under  P.  L.  480  cannot. 

Nldoco,  of  course,  would  make  the  Investment  required  for  the  purchase  of 
additional  doughnut  manufacturing  equipment  to  meet  the  volume  which  may  be  agreed 
upon.  The  proposed  operation  would  work  as  follows: 

1.  DCA  will  manufacture  Its  high  protein  doughnut  mix  at  Its  factory  near 
Baltimore,  Maryland,  and  deliver  same,  export  packed,  to  Church  World  Service  F.A.S. 
Baltimore. 

2.  CWS  will  arrange  for  transportation  of  the  mix  from  Baltimore  to  Lagos — 
freight  costs  possibly  can  be  paid  by  AID. 

3.  CWS  will  arrange  for  gifts  of  USDA  (Commodity  Credit  Corporation)  stocks 
of  hydrogenated  soybean  oil--if  possible--for  use  as  frying  fat  and  also  arrange  for 
its  shipment  to  Lagos.  If  this  material  is  not  available  through  CCC  we  shall 
approach  the  Soy  Bean  Council  of  America  for  their  possible  assistance. 

4.  CWS  will  deliver  the  DCA  high-protein  doughnut  mix,  plus  the  frying  fat, 
to  Nldoco,  in  Lagos.  The  Nigerian  government  should  be  asked  to  permit  the  entry  of 
these  materials  under  Custom  Bond  on  a  duty-free  basis  as  long  as  the  equivalent  in 
end  product  is  distributed  under  the  school  feeding  program. 

5.  Nidoco  will  receive  the  bonded  mix  and  frying  fat  and  will  process  these 
ingredients  into  high  protein  doughnuts.  Until  such  time  as  CWS  assigns  a  permanent, 
full-time  staff  to  Nigeria,  it  is  hoped  that  AID  can  assist  in  making  arrangements 
with  the  Nigerian  government  for  the  delivery  of  the  doughnuts  to  designated  distri¬ 
bution  centers  in  the  Lagos  area.  The  present  CWS  representative  would  supervise 
and  oversee  their  interests  in  the  operation  and  act  as  liaison  with  AID  and  the 
Nigerian  government.  If  further  administrative  controls  were  desired,  such  functions 
might  be  assumed  by  appropriate  AID  officials, 

6.  DCA  would  receive  payment  in  CROP  wheat. 

Total  costs.  Based  upon  our  estimates  for  the  procedure  outlined  above,  a 
program  to  feed  17,500  children  two  high-protein  doughnuts  per  day,  300  days  a  year 
(900,000  dozen  per  year)  would  include  payment  of  approximately  29  carloads  of  CROP 
wheat.  Each  doughnut  would  cost  less  than  nine  tenths  of  a  cent  in  CROP  wheat,  or 
put  another  way,  each  bushel  of  CROP  wheat--two  dollars  a  bushel--  would  buy  approxi¬ 
mately  225  high-protein  doughnuts,  delivered  in  Nigeria,  Larger  scale  programs,  of 
course,  would  result  in  lower  unit  costs  and  therefore  in  proportionately  lower 
total  outlays. 

Discussion.  The  doughnut  composition  usually  contains  about  25  percent  of 
fat.  The  carbohydrate  content  can  be  approximated  by  difference  as  about  36-37 
percent.  Introduction  of  this  doughnut  production  operation  is  being  considered 
for  other  African  areas  if  the  present  trial  proves  satisfactory.  Comment  was  made 
that  the  Nigerian  children  were  pretty  lucky  to  be  receiving  their  protein  aid  program 
through  doughnuts. 
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WHEAT  CHARACTERISTICS  REQUIRED  FOR  LEAVENED  PRODUCTS 
IN  EUROPEAN  AND  ASIAN  MARKETS 

E.  F.  Seeborg 

Foreign  Agricultural  Service,  USDA 
Washington,  D,  C. 

Any  study  of  the  ‘'Role  of  Wheat  in  the  World's  Food  Supply”  must  deal  with  the 
dynamics  of  a  rapidly  changing  world  economy  as  well  as  changing  technology  and  chang¬ 
ing  diet.  It  must  also  deal  with  the  vagaries  and  forces  of  nature  and  the  skills  of 
man  as  they  affect  the  intrinsic  qualities  of  wheat  wherever  it  is  grown.  These  same 
forces  establish  the  wide  differences  in  milling  and  baking  properties  of  wheat,  I 
will  attempt  to  show  how  these  interrelationships  affect  the  United  States  in  its 
world  position  as  an  exporter  of  bread  wheat  to  Asia  and  Europe. 

In  Asia  there  are  two  distinct  markets  -  the  Philippines  and  Japan.  In  the 
Philippines,  which  are  entirely  dependent  on  imports  of  flour  or  wheat,  we  meet  the 
greatest  requirements  in  world  markets  for  very  strong,  long-fermentation-tolerance 
spring  wheat  flour.  This  is  true  because  of  long  acquaintance  with  strong  flours  and 
because  of  tropical  conditions  and  lack  of  temperature  controls  in  the  bakeries. 

Though  per  capita  consumption  is  low,  it  is  widespread.  With  some  80  percent  of  the 
wheat  going  into  fermentation  products,  the  baker  desires  the  traditional  high  protein 
flour  which  gives  him  a  high  yield  of  his  pan  de  sol  breakfast  rolls.  The  U.  S.  mar¬ 
ket  which  has  been  decreasing  in  the  Philippines,  provides  hard  red  spring  wheat  of 
14-17  percent  protein  to  meet  the  requirements.  As  Philippine  technology  improves, 
there  will  be  a  probable  increase  in  the  present  small  amount  of  imported  hard  red 
winter  wheat.  The  Philippine  market  now  wants  the  strongest  flour  possible. 

In  Japan  the  situation  is  different.  About  a  third  of  her  present  needs  are 
locally  produced,  but  about  90  percent  of  her  bread  flour  is  milled  from  imported 
wheat.  Indigenous  semi-soft  low-protein  wheat  goes  to  the  noodle  and  confectionery 
industries.  The  Japanese  baker,  with  modern  plants  and  technology,  is  beginning  now 
to  become  accustomed  to  the  higher  oxidation  and  amylase  requirements  of  hard  winter 
wheat.  He  has  been  used  to  spring  wheats,  and  in  his  changing  technology  judges 
imported  wheats  against  Canadian  Manitoba.  The  unusual  usage  of  a  small  fraction 
(perhaps  10  percent)  of  a  fancy  patent  flour  is  a  major  economic  factor  in  Japanese 
wheat  milling,  yields  of  which  can  make  important  profit  differences.  This  puts  a 
premium  on  low  ash  and  good  color--conditions  which  many  United  States  wheats  cannot 
well  meet.  The  previously  rigid  requirements  of  the  Japanese  market  are  becoming 
more  flexible  as  a  result  of  political  and  economic  forces  and  market  development 
activities.  The  change  favors  increased  use  of  varying  qualities  of  hard  winter 
wheat  if  it  is  clean  and  can  be  competitively  priced  at  West  Coast  ports. 

We  next  turn  180  degrees  and  consider  the  European  market,  one  characterized 
by  the  great  variety  of  breads  produced.  Western  Europe  is  over  90  percent  self- 
sufficient  in  wheat  production,  but  quality  is  lacking.  Requirements  vary.  Austria 
and  Switzerland  prefer  strong  spring  wheat  for  blending  purposes.  Belgium  requires 
a  very  strong  wheat  as  their  own  is  very  weak,  Dutch  millers  are  highly  price¬ 
conscious  and  buy  poorer  qualities.  In  general,  European  millers  buy  spring  wheat  to 
get  strength  and  hard  winter  wheats  as  fillers  on  a  price  basis.  A  further  compli¬ 
cating  factor  is  the  prohibition  by  law  of  our  usual  bleaching  and  maturing  agents, 
which  favors  spring  wheat.  These  combined  requirements  call  for  a  medium  strong  to 
strong  wheat  that  will  carry  up  to  75  percent  of  a  weak  wheat  in  the  blend,  have  low 
oxidation  requirements,  and  give  a  good  flour  yield  with  low  ash. 

In  the  markets  discussed,  which  account  for  over  half  of  present  dollar  sales 
of  U.  S.  wheat,  bread  quality  requirements  are  judged  against  Canadian  Manitoba.  Our 
competitive  position,  good  in  Japan  but  poor  in  the  Philippines  and  Western  Europe, 
would  be  improved  by  stronger  varieties  of  wheat  with  higher  protein  levels,  lower 
ash  contents  and  oxidation  requirements,  and  less  non-mil lable  content. 
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OBSERVATIONS  OF  WHEAT  NEEDS  IN  THE  EUROPEAN  COMMON  MARKET 


H.  Wayne  Bitting 
Agricultural  Research  Service 
U.  S.  Department  of  Agriculture 
Washington  25,  D.  C. 


The  rapid  development  of  the  European  Common  Market  is  the  most  significant 
change  affecting  the  European  Community  and  its  relationship  to  other  countries  in 
the  last  century.  The  core  of  this  development  is  the  European  Economic  Community, 
consisting  of  six  countries  (West  Germany,  Netherlands,  Belgium,  Luxembourg,  France, 
and  Italy).  These  countries  cover  an  area  one-seventh  the  size  of  the  United  States, 
with  a  total  population  almost  as  large  as  the  U.  S.,  and  with  a  slightly  larger 
labor  force.  It  is  predicted  that  in  a  relatively  short  time  they  will  be  joined  by 
the  Outer  Seven  (United  Kingdom,  Denmark,  Norway,  Sweden,  Portugal,  Austria,  and 
Switzerland).  Great  Britain  has  set  January  1963  as  her  target  date  for  joining  the 
EEC.  What  effect  will  the  EEC  have  on  U,  S,  wheat  exports?  Can  utilization  research 
contribute  to  the  increased  use  of  U.  S.  wheat  in  the  Common  Market  countries? 

As  a  reference  point  for  evaluating  how  the  Common  Market  may  affect  U.  S. 
wheat  exports,  let's  begin  by  examining  where  our  wheat  goes  and  what  portion  of  it 
is  exported  to  Western  Europe.  Figure  1  shows  the  1960-61  utilization  pattern  for 
U,  S.  wheat.  Note  that  52  percent  of  the  total  disappearance  of  our  wheat  was  export¬ 
ed  and  the  remaining  48  percent  was  used  at  home.  Of  the  total  exported,  approxi- 


DOMESTIC 

(487.) 


OTHER 
109  roil.  btt. 


EXPORT 
(52  7o) 


CASH 

204  mil.  bu. 


Figure  1.  Utilization  pattern  for  United  States  wheat,  1960-61, 


mately  69  percent  was  sold  under  Government  programs,  and  31  percent  was  cash  sales. 

Is  this  typical  of  total  wheat  disappearance  in  recent  years? 

Table  1  shows  that  only  in  the  last  2  years  have  exports  exceeded  domestic 
disappearance.  Exports  account  for  a  significant  part  of  the  total  market  for  U.  S. 
wheat.  If  these  markets  are  to  be  maintained  or  expanded,  increased  emphasis  must 
be  given  to  supplying  wheat  that  meets  the  particular  needs  of  each  importing  country. 
We  must  tailor-make  our  wheat  products  for  specific  uses  in  specific  markets. 
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Year  beginning  July 

vAj.oci.vj|Jcai.ciLiL;e , 

uiiiLea  Dcaces 

Disappearance 

,  iypD-bi. 

Total 

Domestic 

Exports 

1  Million  bushel 

s 

1955 

949.8 

603.5 

346.3 

1956 

1,137.8 

588.3 

549.5 

1957 

994.4 

591.5 

402.9 

1958 

1,051.1 

607.8 

443.3 

1959 

1,110.1 

599.9 

510.2 

1960  1/ 

1,266.8 

604.9 

661.9 

1961  2/ 

1,265.0 

590.0 

675.0 

\J  Preliminary. 

Partly  estimated.  Source:  Wheat  Situation,  Economic  Research, 
U.,S.  Department  of  Agriculture,  March  2,  1962. 


Figure  2  shows  that  the  increase  in  production  efficiency  of  the  U.  S.  wheat 
farmers  has  exceeded  the  development  of  new  markets.  The  carryover  of  wheat  has  been 
Increasing  in  recent  years  despite  an  increase  in  exports  and  the  maintenance  of 
domestic  consumption. 
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Figure  2.  Wheat  supply  and  distribution. 

Against  this  background  we  will  examine  wheat  and  wheat  flour  exports  to  the 
European  Common  Market.  Table  2  shows  exports  by  area  of  destination.  Note  that 
about  48  percent  of  our  total  cash  sales  of  wheat  and  wheat  flour  went  to  Western 
Europe  in  1960-61.  Western  Europe  accounted  for  only  10  percent  of  the  sales  under 
Government  programs.  This  is  the  equivalent  of  about  97  million  bushels  sold  for 
cash  and  46  million  bushels  under  programs.  Together,  cash  and  program  sales  to 
Western  Europe  accounted  for  about  21  percent  of  our  total  wheat  and  flour  exports 
in  1960-61. 
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Destination 

Cash 

Govt 

.  Cash 
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Cash 

Govt . 

Percent 

West  Europe 

36.5 

11.0 

32.6 

5.5 

47.8 

10.0 

Asia 

34.7 

58.8 

35.2 

56.3 

25.7 

54.4 

N  6c  C  America, 

Carib 

.  13.4 

0.4 

14.9 

0.6 

10.0 

0.3 

South  America 

10.0 

8.5 

11.1 

13.1 

9.5 

10.0 

Africa 

5.4 

6.8 

5.5 

12.6 

6.9 

12.3 

East  Europe 

0.1 

14.5 

0.5 

10.4 

12.1 

Oceania 

0.9 

1.5 

____ 

1.2 

Other  (unspecified) 

0.9 

0.2 

1.5 

0.9 

Total 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

Source:  U.  S. 

Grain 

Exports 

Under 

Government 

Programs 

,  1960-61 

,  FAS-1 

February  1962,  Foreign  Agricultural  ServTceV'TT.  S.  Department  of 
Agriculture,  Washington,  D.  C. ,  and  data  for  previous  years 
supplied  by  FAS  Grain  and  Feed  Division. 

Figure  3  shows  exports  in  terms  of  metric  tons  for  cash  and  Government  sales 

METRIC  TONS(Thous.) 
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Figure  3.  Total  exports  of  United  States  wheat  and  flour,  1958-61 


Sales  for  cash  and  under  Government  programs  increased  significantly  in  1960-61.  The 
increase  in  exports  during  the  last  3  years  suggests  an  optimistic  outlook  for  the 
future;  however,  the  outlook  is  not  optimistic  for  future  exports  to  the  Common 
Market  countries  or  to  Western  Europe.  Let's  see  why. 

The  Common  Market  countries  produce  nearly  all  soft  wheat  varieties.  Their 
baking  strength  is  poor.  Except  for  France,  all  the  countries  import  stronger 
wheats  to  blend  with  the  local  wheats.  The  Common  Market  countries  as  a  group  are 
capable  of  producing  practically  all  of  their  wheat  needs  in  teirms  of  bushels,  but 
not  in  terms  of  quality.  A  good  illustration  of  how  this  may  affect  U.  S.  wheat 
exports  can  be  found  in  West  Germany. 

In  West  Germany,  quality  hard  wheats  are  imported  to  satisfy  25  percent  of 
the  food  utilization  requirements.  This  occurs  even  though  West  Germany  produces 
more  wheat,  in  bushels,  than  they  utilize  for  human  consumption.  During  February  1962, 
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the  German  millers  were  paying  $3.16  per  bushel  for  local  wheat  delivered  at  the  mill; 
$3.20  for  imported  U.  S.  hard  red  winter  wheat;  and  $3,27  for  Canadian  hard  red  spring 
wheats  c.i.f.  In  order  to  obtain  the  properties  essential  to  making  desirable  breads, 
the  German  millers  and  bakers  were  paying  a  premium  for  imported  wheats  over  domestic 
wheats.  , 


Figure  4  shows  that  domestic  production  of  wheat  in  Germany  has  been  increas¬ 
ing  until  It  now  exceeds  domestic  food  consumption.  Total  imports  have  decreased  as 


Figure  4.  Production,  importation,  and  utilization  of  wheat  in  West  Germany,  1956-62. 

domestic  production  increased,  but  not  as  much.  The  use  of  wheat  for  feed  has 
increased.  This  is  the  result  of  increased  production  of  domestic  wheat  which  has 
poor  bread-baking  strength.  Note  also  that  the  total  wheat  consumed  for  food  has 
been  declining.  Apparently  the  rise  in  per  capita  incomes  in  Germany  is  having  the 
same  effect  in  reducing  per  capita  wheat  consumption  as  it  has  had  in  the  United 
States.  What  is  of  even  greater  concern  to  the  U.  S.  wheat  grower  is  the  decline  in 
the  U.  S.  share  of  German  wheat  imports. 

Figure  5  shows  that  the  U.  S.  share  of  German  wheat  imports  has  dropped  from 
around  40  percent  in  1955,  1956,  and  1957  to  less  than  17  percent  by  1960-61.  During 
this  same  period  the  imports  from  Canada  increased  from  31  to  54  percent.  The  higher 
the  proportion  of  local  wheats  required  to  be  used,  the  greater  will  be  the  incentive 
to  demand  wheats  of  higher  protein  level  and  strength.  This  situation  can  be  pushed 
to  the  point  where  practically  all  imports  are  Canadian  wheats.  This  has  already 
happened  in  Belgium, 

In  Belgium,  wheat  yields  are  extremely  high;  protein  level  and  strength  are 
unusually  low;  and  only  30  percent  imports  are  allowed.  (There  is  an  exception  which 
permits  imported  wheats  to  reach  about  35  percent  of  domestic  use.)  According  to 
Dr.  Maes,  Minister  of  Economic  Affairs,  the  millers  and  bakers  would  prefer  to  reverse 
the  import  situation--two-third  imported  (one-third  hard  red  spring  and  one-third  hard 
red  winter)  and  one-third  domestic--  in  order  to  bake  more  desirable  food  products. 
(This  was  the  original  proportion  before  the  government  regulated  imports  of  wheat.) 
Since  the  average  protein  level  of  Belgian  wheat  runs  between  7.2  to  7.4  percent  and 
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about  90  percent  of  their  baked  goods  are  types  of  bread,  it  is  apparent  why  the  pres¬ 
ent  import  regulation  is  an  unhappy  one  for  both  millers  and  bakers.  As  a  result  of 
the  high  proportion  of  low-protein  domestic  wheats  required  by  law  in  Belgium,  the 
trade  attempts  to  offset  this  handicap  by  importing  Canadian  wheats  (90  to  95  percent 
of  their  imports,  according  to  Dr.  Maes)  which  they  consider  to  be  of  higher  protein 
level  and  strength  than  U.  S.  wheats.  This  illustrates  what  could  happen  in  other 
European  countries  such  as  The  Netherlands,  Great  Britain,  and  Germany  if  the  EEC 
(through  political  decision)  forces  a  higher  usage  of  domestic  soft  wheat,  including 
French  wheat. 


Figure  5.  Sources  of  wheat  imported  into  West  Germany,  1956-62. 


If  more  soft  wheats  from  France,  Belgium,  West  Germany,  and  The  Netherlands 
should  be  forced  upon  the  millers  and  bakers  in  Great  Britain,  The  Netherlands,  and 
Germany,  only  Canadian  wheats  are  likely  to  be  imported  because  of  the  increased 
demand  for  wheats  with  higher  protein  level  and  strength.  Such  a  result  will  ensue 
if  political  decisions  override  wheat  property  needs  based  on  utilization  require¬ 
ments.  Over  one-third  of  U.  S.  dollar  sales  of  wheat  goes  to  Western  Europe;  the 
loss  of  this  market  would  be  a  serious  blow  to  the  U.  S.  wheat  farmer. 

Canadian  wheat  provides  the  yardstick  for  high  quality  so  far  as  imports  into 
the  Common  Market  countries  are  concerned.  This  yardstick  has  been  clearly  stated  in 
a  recent  study,  "Germany's  Need  for  Quality  Wheats,"  made  by  Agri  Research,  Inc.,  for 
Great  Plains  Wheat,  Inc.  Table  3  shows  the  relationship  between  German,  Canadian, 
and  U.  S.  wheats  with  respect  to  protein  level,  moisture  content,  and  sedimentation 
value.  These  data  were  derived  from  laboratory  analyses  of  69  samples  of  wheat 


Table  3.  Wheat 


Item 

German 

Canadian 

u.  s.y 

Protein  percent 

9.6 

13.3 

12.0 

Moisture  percent 

14.0 

13.6 

12.5 

Fat  acidity 

25.69 

22.14 

26.2 

Sedimentation  value 

16.8 

55.3 

34.6 

Pelshenke  index 

21.0 

40.0 

30.0 

Two  samples. 
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collected  at  German  flour  mills  in  the  fall  of  1961.  There  were  only  2  U.  S.  samples 
and  both  were  hard  red  winter  wheats.  There  were  33  samples  of  German  wheat  and  16 
Canadian.  Note  that  the  U.  S.  wheat  samples  fell  about  halfway  between  the  German 
wheat  and  the  Canadian.  Table  4  shows  the  flour  comparisons  for  maltose  value  and 
farinograph  characteristics. 


Table  4. 

Flour 

Item 

Geiman 

Canadian 

U.  S.-^ 

Maltose  value 

209.0 

160.6 

129.5 

Farinograph  characteristics 

Peak  time  (min.) ' 

1.11 

7.36 

5.87 

Mixing  tolerance  (min.) 

2.11 

9.87 

8.25 

Absorption 

55.3 

63.2 

60.7 

Valor imeter 

35.3 

68.8 

61.5 

MTI 

88.8 

40.0 

35.0 

]^/  Two  samples. 


Table  5  shows  the  bread  comparisons  for  loaf  volume  and  bread  score. 

Table  5.  Bread 

Item  German  Canadian  U.  S.— 


Loaf  volume  (cc) 

AACC 
Remix 

Bread  score 
AACC 
Remix 

\_l  Two  samples. 

Blending  capacity  for  bread-baking  purposes  is  considered  to  be  the  most  impor¬ 
tant  criterion  for  imported  wheats.  Unfortunately,  blending  capacity  has  not  been 
studied  to  an  extent  necessary  to  provide  a  description  of  its  most  important  details. 
At  present,  roughly  1  bushel  of  Canadian  wheat  or  high-quality  wheat  is  blended  with 
each  3  bushels  of  local  German  wheat.  Would  air  classification  of  hard  red  winter 
wheat  provide  a  high-protein  fraction  which  could  enable  the  Germans  to  use  5  or  6 
pounds  of  their  local  wheats  for  each  pound  of  the  imported  high  protein  fraction? 

Are  there  any  varieties  of  U.  S.  hard  red  winter  wheats  which  would  make  such  a  prac¬ 
tice  technically  feasible?  Secondly,  if  it  is  technically  feasible  to  do  this,  would 
it  be  economically  feasible?  What  contribution  can  utilization  research  make  to 
improving  the  competitive  position  of  U.  S.  wheat  in  the  Western  European  markets? 
Recent  studies  have  indicated  that  additional  soft  wheat  can  be  grown  in  Western 
Europe.  These  studies  indicate  that  in  terms  of  quantity  enough  bushels  can  be  pro¬ 
duced  to  make  this  area  self-sufficient,  but  not  in  terms  of  wheat  quality.  It  is 
evident  that  as  more  local  wheats  are  consumed,  the  demand  for  higher  quality  imports 
will  increase.  Recent  studies  show  that  U.  S.  wheats  are  not  competitive  with 
Canadian  wheats  in  terms  of  high  quality,  uniformity,  and  cleanliness. 

Utilization  research  can  make  a  contribution  to  the  competitive  position  of 
U.  S.  wheat  by  answering  the  following  questions; 

1.  What  can  be  done  in  the  way  of  utilization  research  to: 

a.  Devise  methods  for  developing  strong  bread  doughs  from  U.  S.  wheat 
without  the  necessity  of  additives? 

b.  Develop  methods  of  oxidizing  U.  S.  hard  wheat  flour  that  are  acceptable 
to  the  Common  Market  countries  now  prohibiting  U.  S.  procedures? 


592  816  740 

630  848  730 

74.8  91.0  83.5 

76.2  92.4  84.0 
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c.  Demonstrate  that  certain  oxidizing  agents  used  within  limits  are  not 
harmful  in  wheat  breads,  and  thus  gain  acceptance  of  trade  practices 
making  U.  S.  wheats  more  competivive? 

2.  Can  air  classification  of  U.  S.  hard  wheat  flour  supply  a  high-strength, 
high-protein  fraction  (to  be  competitive  with  high-strength  Canadian  wheat) 
which  would  be  advantageous  for  European  millers  and  bakers  to  blend  with 
their  domestic  soft-wheat  flour? 

Utilization  research  needs  which  are  basic  not  only  to  the  situation  in 
Western  Europe  but  to  all  other  areas  as  well  include  the  following:  The  fundamental 
need  for  utilization  research  on  wheat  is  a  thorough  elucidation  of  the  chemistry  of 
leavening  and  the  relationship  of  wheat  composition  to  its  baking  behavior,  including 
fundamental  information  on  factors  affecting  blending  capacity  and  possible  comple¬ 
mentary  types  of  flour.  Through  such  knowledge,  means  can  be  developed  for  making 
acceptable  products  from  U.  S.  wheats  in  combination  with  European  soft  wheats.  This 
would  include  a  study  of  how  wheat  constituents  affect  flavor,  texture,  and  nutritive 
value,  and  how  to  measure  these  quality  factors.  With  this  basic  information  in  hand, 
answers  can  be  formulated  to  such  questions  as: 

a.  Why  does  hard  red  spring  wheat,  having  the  same  protein  level  as  hard  red 
winter  wheat,  yield  flour  with  stronger  bread-baking  strength  and  blending  strength? 

b.  What  specific  guides  can  utilization  research  provide  plant  breeders  for 
developing  new  wheat  varieties  having  improved  properties? 

Discussion.  It  was  emphasized,  that  in  the  European  Economic  Community  (the 
Coranon  Market)  the  direction  so  far  has  been  protectionist,  with  an  attempt  to  use 
as  much  domestic  product  as  possible.  This  probably  will  continue  and  may  be  pushed 
to  the  point  where  price  may  not  be  a  controlling  factor.  We  have  been  selling  wheat 
in  our  continuing  markets  in  Japan  and  the  Philippines  at  a  price  disadvantage  of 
about  30  cents  a  bushel  over  Canadian  Manitoba  No.  2. 

Wheat  of  higher  protein  content  than  that  indicated  in  the  report  has  been 
produced  in  North  Dakota,  but  the  inventories  do  not  show  it  in  the  export  market. 


126 


INTRODUCTION  TO  SESSION  ON  EXPORT  MARKETS  POR  BULGUR 


Frank  M.  LeRoux 
Foreign  Agricultural  Service 
U.  S.  Department  of  Agriculture,  Washington,  D.  C. 


It  is  indeed  a  pleasure  to  participate  in  a  conference  of  this  nature.  The 
tremendous  role  that  wheat  now  plays  and  will  continue  to  play  in  meeting  the  world's 
need  for  food  necessitates  continued  exploration  and  research.  It  also  provides  the 
forum  for  a  free  exchange  of  ideas,  the  fortifying  of  our  hopes,  the  expressing  of 
our  fears,  the  making  of  our  predictions  and  the  setting  of  goals--all  to  the  end 
result  of  an  improved  market  for  the  additional  consumption  of  wheat. 

Aggressive  research  in  the  area  of  wheat  utilization  will  continue  to  generate 
ideas  and  products  which  will  eventually  move  more  and  more  wheat  into  industrial  and 
food  gaps  existing  throughout  the  world.  In  meetings  such  as  this,  participants 
learn  about  new  problems  and  gain  understanding  and  new  working  relations  that  pre¬ 
viously  did  not  exist. 

One  thing  that  has  been  brought  home  strongly  and  clearly  to  me  is  the  big  job 
that  has  been  done  here  in  this  Regional  Laboratory  on  bulgur.  Before  we  proceed  to 
the  panel  session,  I  wish  to  summarize  some  of  our  thoughts  on  foreign  marketing  that 
apply  not  only  to  bulgur  but  to  other  programs  and  products.  These  concern  some  of 
our  many  future  activities  believed  necessary. 

The  USDA  has  three  very  clear  objectives  in  regard  to  sales:  the  exten¬ 

sion  of  our  efforts  to  regain  our  lost  markets,  the  maintenance  of  our  present  markets, 
and  the  building  of  new  markets.  All  these  relate  to  the  necessity  for  understanding 
and  removing  the  obstacles  which  confront  us.  Our  sales  efforts  must  be  geared  to 
the  individual  markets,  backed  by  the  concerted  efforts  of  market  promotion  specialists. 
USDA  has  the  most  flexible  financing  terms  in  the  world,  but  there  is  a  distinct  need 
for  clearer  policy  guidance.  We  must  have  a  continuing  improvement  in  the  variety  of 
export  items  and  the  improved  conditions  of  our  products  at  the  point  of  delivery. 

We  must  maintain  a  pricing  system  which  keeps  us  competitive  on  a  day-to-day  basis 
and  must  always  protect  ourselves  against  becoming  residual  suppliers.  Our  supplies 
should  be  made  available  through  dependable  suppliers  of  high  integrity.  More  rapid 
government  decisions  could  also  help  greatly.  We  must  be  constantly  aware  of  the 
many  trade  barriers  that  exist  and  eliminate  those  which  we  can.  We  must  also  always 
be  aware  of  the  competition  of  Communist  countries,  which  can  break  prices  unreason¬ 
ably  at  times  to  satisfy  their  own  ends. 

Improvements  in  our  operations  are  always  possible.  A  stepped-up  future  sales 
program  could  strengthen  further  our  present  daily  sales.  An  improved  world  market 
intelligence  would  help  greatly.  The  development  of  the  right  combination  of  prices 
and  subsidies  for  the  maximum  benefit  to  U.S.  exports  is  desirable.  Our  world  food 
data  are  continually  improving  to  keep  us  well  aware  of  the  great  market  potential 

for  U.S.  products. 

Though  I  have  pointed  out  some  of  our  numerous  problems,  we  must  not  forget 
that  we  have  a  good,  firm  foundation  to  work  on  and  much  progress  is  being  made.  This 
is  proving  very  true  in  our  bulgur  program.  ViJhile  bulgur  is  an  age-old  form  of 
wheat  food,  little  thought  was  given  to  it  until  the  Western  Regional  Researc 
Laboratory  here  in  Albany,  in  concert  with  interest  shown  by  wheat  grower  associations 
and  State  wheat  commissions,  began  experimentation  in  the  early  1950  s.  Research  le 
to  the  development  of  methods  for  reasonably  economical  volume  production  and  now 
wheat  in  the  form  of  bulgur  is  moving  in  a  greater  volume  as  the  people  of  a  hungry 
world  become  acquainted  with  its  many  uses.  The  versatility  of  bulgur  an  ease  o 
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preparation  are  assets  that  fill  the  bill  perfectly  for  the  introduction  of  a  cereal 
protein  food  into  the  diets  of  people  unaccustomed  to  eating  wheat  in  any  form.  In 
the  meantime,  aggressive  research,  together  with  periodic  discussion  or  conferences 
of  this  type,  are  valuable  tools  which  we  must  not  ignore,  but  rather  encourage  to 
the  fullest  extent  possible. 


EXPORT  MARKETS  FOR  BULGUR 
Clancy  Jean 

Western  Wheat  Associates,  Inc.,  Washington,  D.  C. 


In  the  mid-twentieth  century,  we  are  witnessing  a  rebirth  of  what  is  perhaps 
man's  oldest  form  of  wheat  food--bulgor ,  bulgar,  bulgur,  bulghour,  etc.  In  the 
Kc^^bile  Crescent  where  it  originated  milleniums  ago,  bulgur  is  still  prepared  and 
eaten.  But,  its  reincarnation  in  the  U.S.  is  taking  bulgur  to  much  of  the  world 
where  it  is  being  seen  and  eaten  for  the  first  time.  As  such,  bulgur  is  a  cultural 
import — and  whether  it  be  food,  fashion,  or  fantasy,  cultural  imports  always  face 
probabilities  of  success  or  failure. 

Bulgur  abounds  with  facts  in  its  favor.  It  is  tasty  and  nutritious j  has 
excellent  keeping  qualities;  preparation  is  simple,  requiring  the  simplest  type  of 
equipment  and  minimum  fuel  requirements;  its  versatility  lends  it  to  use  in  a  wide 
range  of  recipes.  These  features  make  bulgur  particularly  well  adapted  to  use  in 
underdeveloped  countries.  Conversely,  it  has  a  great  potential  as  a  staple  or 
specialty  food  in  the  sophisticated  markets. 


But  the  advantages,  as  we  see  them,  will  not  assure  automatic  and  immediate 
acceptance  in  countries  where  food  is  scarce  any  more  than  its  innate  advantages 
alone  will  guarantee  bulgur  a  box-seat  on  the  50-yard  line  of  today's  supermarket. 

A  new  food  article  must  be  properly  Introduced,  and  the  market  must  be  serviced.  The 
world  no  longer  beats  paths  to  doorways,  if  it  ever  did,  in  search  of  improved 
mousetraps . 

A  small  group  of  U.S.  wheat  growers  (from  Oregon)  rediscovered  bulgur  in  1950-- 
right  here  in  the  San  Francisco  Bay  area.  In  the  four  years  that  followed,  they 
were  instrumental  in  getting  the  Albany  Utilization  Laboratory  to  conduct  research 
on  bulgur.  In  1952,  the  Oregon  Wheat  Commission  set  up  a  two-year  study  to  test 
bulgur's  properties  and  acceptance  in  Madras,  India. 

Prior  to  1954,  bulgur  manufacture  in  the  U.S.  was  carried  on  by  a  few  small 
pl^ts  whose  clientage  was  essentially  of  ethnic  nature.  In  1955,  a  new  modern 
bulgur  plant  came  into  operation  at  Seattle,  Washington.  In  the  next  six  years, 
some  p  million  pounds  of  bulgur  went  into  export.  While  some  of  these  exports 
were  for  cash,  most  of  the  bulgur  moved  under  Title  I,  P.L.  480. 

Last  July,  the  USDA's  Commodity  Credit  Corporation  made  bulgur  eligible  for 
distribution  under  Title  III,  P.L.  480.  In  the  past  ten  months,  60  million  pounds 
has  moved  into  27  countries  through  voluntary  agencies.  This  is  nearly  three  times 
the  amount  that  moved  in  the  preceding  six  years.  And  present  indications  are  that 
this  will  be  stepped  up  to  the  rate  of  250-300  million  pounds  a  year. 

This  outlook  is  the  result  of  overwhelming  acceptance  for  bulgur.  But  this 
acceptance  did  not  just  happen.  It  came  as  the  result  of  the  efforts  of  interested 
?TT  u  voluntary  agencies,  wheat  producers,  and  the  manufacturer.  The  Title 

III  bulgur  program  has  proved  effective  in  meeting  the  nation's  food  commitments 
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under  the  Food  for  Peace  Program.  It  also  makes  sense  in  business  terms  of  dollars 
and  cents.  For  every  hundred  pounds  of  bulgur  that  moves  under  this  program,  the 
government  has  reduced  its  stocks  by  2.6  bushels,  which  cost  56  cents  a  year  to  store. 
The  recent  trial  program  involving  60  million  pounds  of  bulgur  reduced  government 
stocks  by  approximately  160,000  bushels  of  wheat,  which  was  costing  the  government 
about  $35,000  a  year  to  store. 

The  expanded  program  of  250  to  300  million  pounds  per  year  will  pull  out  of 
CCC  stocks  from  6-1/2  to  8  million  bushels  and  will  eliminate  storage  and  interest 
costs  that  run  1.5  million  to  1.75  million  a  year--every  year  that  it  remains  in 
government  hands. 

Through  these  programs,  millions  of  people  in  many  lands  are  being  introduced 
to  bulgur.  What  a  tremendous  introductory  effort  for  a  "new”  product.  But,  how  will 
it  sell  in  world  markets?  The  price  economics  of  world  export  markets  for  bulgur  is 
far  from  simple.  It  involves  the  relative  prices  of  other  staple  food  grains  which 
are  available  to  the  local  market. 

Omitting  the  arithmetic,  we  knov;  that  bulgur  can  be  made  available  for  export 
at  an  FOB  mill  price  of  about  $3.90  per  hundredweight.  This  is  pretty  cheap  for  a 
nutritious  pre-cooked  and  easy-to-prepare  cereal  food.  Increased  production  may 
make  it  possible  for  bulgur  to  be  available  at  even  lower  prices. 

Demand  for  bulgur  can  be  developed  further.  It  will  sell  if  it  is  competitively 
priced  with  local  staple  food  grains.  Considering  the  present  cost  of  bulgur  and 
prospects  for  the  future,  I  am  convinced  that  bulgur  will  sell. 

Discussion.  Questions  regarding  foreign  bulgur  processing  plants,  comparisons 
of  protein  content  of  rice  and  wheat,  relative  use  of  red  and  white  wheats,  and 
bulgur  processing  costs  and  capacities  elicited  the  following  replies  and  comments: 

Construction  of  processing  plants  in  other  countries  is  a  problem  common  to 
all  our  foreign  market  development.  The  US DA  has  no  opposition  to  local  bulgur 
plants  as,  for  instance,  in  India  and  Pakistan.  We  probably  would  have  a  favored 
position  in  wheat  purchases  because  of  our  part  in  the  development.  However,  we 
must  remain  competitive  or  a  situation  could  develop  similar  to  that  of  wheat 
milling  in  the  Philippines. 

Though  rice  protein  may  be  lower  than  that  of  wheat,  rice  has  been  a  long- 
accepted  food.  It  was  suggested  that  making  comparisons  was  putting  emphasis  in 
the  wrong  direction.  Wheat  should  be  sold  on  its  own  merit,  ^ 

Recently  most  of  the  exported  bulgur  has  been  made  from  red  wheat  moving  under 
Title  III  of  P.L.  480.  Use  of  red  or  white  wheat  is  at  the  discretion  of  the 
Secretary  of  Agriculture,  but  most  of  our  stored  wheat  is  hard  red  with  11  to  11-1/2 
percent  protein.  Original  specifications  for  bulgur  were  for  white  wheat  and  later 
attempts  to  use  them  for  red  wheat  did  not  apply.  Bulgur  is  similarly  made  from 
both,  however. 

Costs  of  processing  bulgur  run  from  $1.53  to  $1.66  per  hundredweight  and  aver¬ 
age  about  $1.61  including  a  31  to  32  cent  bag  cost.  Total  production  capacity  has 
been  taken  as  a  possible  500  million  pounds  per  year.  Now  600  million  can  be  guaran¬ 
teed,  and  a  potential  1400  million  per  year  has  been  lined  up. 
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PROCESSING  OF  I'/HEAT  INTO  BULGUR 


A.  H.  Bro\^^l 

Western  Regional  Research  Laboratory,  USDA 
Albany,  California 


My  topic  is  the  processing  of  wheat  into  bulgur.  If  we  take  time  to  examine 
published  material  and  digest  the  information  from  the  viewpoint  of  a  manufacturing 
operation,  two  very  interesting  facts  come  to  light. 

First,  the  choice  of  raw  material  is  not  critical.  Satisfactory  bulgurs  have 
been  reported  from  white  club  wheat,  white  common  wheat,  soft  white  winter  wheat, 
durum  wheat,  hard  red  spring  wheat,  and  hard  red  winter  wheat.  References  are  even 
made  to  the  use  of  emmer  and  eincorn  for  making  bulgur  in  the  Middle  East  when  wheat 
supplies  were  short.  Hard  red  winter  wheat  makes  a  bulgur  that  outperforms  others 
in  some  of  the  canned  bulgur  products  that  are  being  developed.  There  also  seems  to 
be  a  flavor  preference  for  hard  red  winter  wheat  in  the  bulgur  wafers  that  are  being 
procured  by  the  Office  of  Civil  Defense  for  rationing  fallout  shelters.  I  believe 
that  most  of  the  bulgur  sent  overseas  has  been  made  from  hard  red  winter  wheat,  and 
you  have  already  heard  about  the  acceptance  of  the  product. 

The  second  very  interesting  fact  concerns  the  processing  of  wheat  into  bulgur. 
An  extremely  wide  range  of  processing  conditions  has  been,  and  is  being,  used  to 
convert  wheat  into  bulgur,  and  surprisingly,  the  final  products  are  not  greatly 
different  as  a  result  of  the  processing  conditions  used.  Instructions  for  making 
bulgur  might  well  read  like  this:  "Take  wheat  or  other  grain,  water,  and  heat  and 
combine  in  any  proportion.  Dry  the  product,  remove  the  outer  bran  layers,  crack 
the  grain  into  coarse  pieces,  and  put  it  in  a  cloth  sack."  These  instructions  sound 
very  indefinite,  but  after  I  finish  reviewing  the  many  ways  used  to  make  bulgur  from 
wheat,  I  believe  that  you  will  find  the  instructions  to  be  a  good  summary  of  the 
technology  of  the  industry. 

Even  the  real  experts  cannot  agree  fully  on  what  bulgur  is  or  how  it  is  made. 

A  professor  at  the  University  of  Ankara  in  Turkey  made  the  following  comments  in  a 
paper  in  Cereal  Chemistry;  "It  is  difficult  to  give  a  precise  definition  of  bulgur 
because  the  method  of  its  manufacture  varies  more  or  less  according  to  the  village 
region  where  it  is  made  ....  The  difficulty  of  finding  wheats  giving  pale  bulgur 
led  to  the  rather  common  practice  of  dyeing  them  yellow  ....  In  boiling,  the  propor¬ 
tion  is  often  one  part  of  wheat  to  two  parts  of  water,  and  the  time  is  1  to  1.5 
hours.  Generally,  there  are  three  sieving  fractions;  thick  bulgur,  thin  bulgur, 
and  fine  parts;  the  finest  fraction  being  the  smallest.  Thus  bulgurs  of  different 
regions  are  dissimilar:  They  may  be  dyed  or  left  undyed,  coarse  or  fine-grained, 
boiled  for  a  short  or  long  time,  and  may  contain  a  variable  quantity  of  hulls." 

Another  published  report  included  observations  on  bulgur  manufacture  as 
practiced  in  villages  in  Lebanon.  The  director  of  the  Industrial  Institute  of 
Lebanon  wrote  to  us  in  1957  and  gave  a  very  simple  recipe;  "The  present  method  of 
manufacture  of  bulgur  in  Lebanon  and  Syria  is  to  soak  (wheat)  overnight  and  then 
cook  in  an  open  kettle  using  a  direct  fire  for  five  to  six  hours.  The  product  is 
then  drained  and  spread  on  roofs  to  dry." 

I  should  like  to  compare  the  reported  soaking  and  cooking  steps  as  practiced 
by  the  natives  of  Lebanon  and  Turkey.  You  will  note  that  the  basic  differences  in 
these  processes  lie  in  the  soaking  and  cooking  steps. 
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Native  preparation  of  bulgur 


Location 

Presoaking 

Cooking 

Drying 

Turkey 

wash  only 

Excess  water. 

Boil  1-1.5  hr. 
in  open  pot 

Sun 

Leb  anon 

wash  only 

No  excess  water. 

Boil  3  hrs. 
in  open  pot 

Sun 

Lebanon  & 
Turkey 

Soak  overnight 

Excess  water. 

Boil  5-6  hrs, 
in  open  pot 

Sun 

These  methods  of  making  bulgur  are  satisfactory  for  the  situation  in  which 
they  are  used.  Problems  arise,  however,  when  such  methods  are  considered  for  making 
bulgur  in  large  quantities.  I  shall  now  discuss,  therefore,  some  of  the  processing 
changes  that  were  made  when  centralized  manufacture  of  bulgur  began  in  this  country. 
Since  the  soaking  and  cooking  steps  are  at  widest  variance,  emphasis  will  be  placed 
on  these  steps  with  only  limited  emphasis  on  drying. 

Two  plants,  Sunnyland  Boulgour  Company  and  California  Sun-Dry  Boulgour  Company, 
are  located  in  Fresno,  California.  These  plants  follow  much  the  same  procedure  as 
that  used  by  the  natives  of  the  Middle  East.  The  soaking  and  cooking  steps  are  com¬ 
bined.  One  company  spreads  the  cooked  wheat  on  screen  trays  to  dry  in  the  sun.  The 
other  company  sun-dries  part  of  its  output,  but  uses  a  conventional  rotary  dryer  for 
much  of  its  product.  The  owner  of  the  latter  plant  has  stated  that  he  finds  no 
difference  between  the  products  dried  in  the  sun  and  those  dried  in  the  rotary  dryer. 

A  third  producer  of  bulgur  in  the  United  States,  Armeno  Cereal  Company, 
Northboro,  Massachusetts,  started  operations  in  1892,  At  that  time,  the  operations 
were  fundamental  but  present  operations  are  more  modern  and  quite  different  from 
those  of  the  California  companies.  Wheat  is  first  cleaned  and  is  transferred  to  the 
type  of  rotary  cooker  widely  used  for  making  ready-to-eat  cereals.  Water  is  added 
to  the  cooker  which  is  then  rotated  to  wet  and  wash  the  wheat.  Excess  water  is 
discharged,  and  cooking  is  carried  out  at  about  2  psi  for  about  90  minutes  while 
the  cooker  is  slowly  rotated.  After  cooking,  the  material  is  dried  to  about  10  per¬ 
cent  moisture  in  a  colimin-type  grain  dryer. 

The  next  development  in  the  commercial  manufacture  of  bulgur  in  this  country 
was  a  big  one.  When  Fisher  Flouring  Mills  went  into  the  bulgur  business,  plant 
capacity  was  set  up  for  about  five  times  that  of  any  other  single  plant  in  the 
country,  A  continuous  process  was  the  obvious  choice  for  large-scale  operationj 
consequently,  the  process  is  quite  different  from  the  batch  methods  used  previously. 
Briefly,  the  process  is  as  follows:  Presoaking  is  accomplished  by  passing  wheat 
through  a  series  of  three  tanks  in  about  16  hours,  starting  at  a  temperature  of  about 
125®F,  and  ending  at  a  temperature  of  about  150 ®F.  The  soaked  grain  is  then  cooked 
in  a  continuous  pressure  cooker  for  90  seconds  at  259®  (20  psi).  After  cooking,  the 
grain  passes  through  a  small  rotary  dryer  to  remove  surface  moisture  and  then 
through  a  series  of  column-type  grain  dryers  to  complete  drying.  The  following 
tabulation  compares  the  processing  conditions  used  by  the  four  commercial  producers 

of  bulgur. 
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Commercial  preparation  of  bulgur 


Plant 

Presoaking 

Cooking 

Drying 

Sunny land 

Wash  only 

1  hr.  open  pot. 

No  excess  water 

Sun  or 

rotary  dryer 

Calif.  Sun-Dry 

Wash  only 

1  hr.  open  pot. 

No  excess  water 

Sun 

Armeno  Cereal 

Wash  only 

Pressure,  90  min. 
at  214 *F. 

Grain  dryer 

Fisher  Mills 

8  hrs.  125-150®F. 

Pressure,  20  sec. 
at  259*F.  (20  psi) 

Rotary  -{- 
grain  dryer 

An  extremely  wide  range  of  processing  conditions  for  converting  wheat  to  bulgur 
is  already  showing  up  in  the  data  summarized  on  these  tabulations.  Do  you  see  what 
I  meant  when  I  gave  the  apparently  facetious  instructions  for  making  bulgur?  However, 
an  even  wider  range  of  processing  conditions  is  encompassed  by  processes  worked  out 
in  various  laboratories.  For  example,  the  Industrial  Institute  of  Lebanon  worked 
out  a  process  in  which  both  the  presoaking  and  cooking  steps  were  carried  out  in 
pressure  cookers  in  a  total  process  time  of  only  25  to  30  minutes.  Alternatively, 
the  presoaking  could  be  carried  out  overnight  in  open  tanks,  followed  by  pressure 
cooking.  The  Western  Regional  Laboratory  got  into  the  act  in  the  mid-fifties  and 
came  up  with  another  presoak,  pressure-cook  process. 

The  Western  Regional  Laboratory  again  investigated  bulgur  manufacture  in  1961- 
62  and  came  up  with  a  quite  different  process,  one  that  is  actually  a  modernization 
and  mechanization  of  the  open-pot  method  used  by  the  natives  of  the  Middle  East.  The 
system  is  designed  to  make  large  quantities  of  bulgur  continuously  at  low  cost  in 
readily  available  equipment.  Basically,  the  process  involves  presoaking  the  wheat 
in  increasingly  hot  water  for  40  minutes,  tempering  the  hot  grain  for  30  minutes,  and 
cooking  for  15  minutes  in  steam  at  atmospheric  pressure.  The  entire  soaking  and 
cooking  operation  is  carried  out  in  simple,  conveyor-type  equipment.  The  tabulation 
below  summarizes  the  presoaking  and  cooking  conditions  for  the  three  proposed  bulgur 
processes  that  I  have  just  described. 

Proposed  bulgur  processes 


Location 

Presoaking 

Cooking 

Ind.  Inst. 

10-13  min.  at  227 ®F. 

Pressure,  15-20 

Leb  anon 

(5  psi)  or  overnight 

min.  at  259 ®F. 

at  room  temp. 

(20  psi)  no  excess 
water 

16-24  hr.  at  room  temp. 

Pressure,  3  min. 

(1957) 

or  5  hrs.  at  140 “F. 

at  316®F.  to  10 
min.  at  259 ®F. 

WU 

20  min.  at  150 ®F. 

15  min.  in 

(1962) 

20  min.  at  170®F. 

atmospheric 

drain,  hold  hot 
for  30  min. 

steam  (212®F.) 
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Now  I  have  attempted  to  summarize  all  of  the  process  information  given  in 
the  preceding  tables.  My  purpose  is  to  reemphasize  the  extreme  range  of  processing 
conditions  that  can  be  used  to  produce  bulgur  of  acceptable  quality, 

i 

Summary  of  processes 


Praaoakins  —  v/ash  only;  5  hrs.  at  140®F.; 

24  hrs.  at  room  temp;  10-13  min.  at  227 ®F. 
Cooking  --  boil  1-6  hrs.  in  open  pots, 

15  min.  at  212®F.;  3  min.  at  316*F.;  20  sec,  at  259*F. 

Drying  —  sun,  rotary  dryer,  column-type  grain  dryer, 

combinations  of  above 

Total  process  time  for  cooking  &  soaking  — 

1-18  hrs.  by  native  methods, 

1-8  hrs.  in  commercial  plants, 

25  min.  to  24  hrs.  in  proposed  methods. 


I  believe  you  will  agree  that  bulgur  manufacture  presents  a  most  unusual 
situation.  No  other  processed  food  can  be  made  in  so  many  different  ways  to  give 
products  that  are  hard  to  distinguish  one  from  another.  Even  the  nutritive  values 
do  not  seem  to  vary  greatly  provided  known  precautions  are  taken.  My  own  interpre¬ 
tation  of  the  situation  is  that  bulgur  manufacture  gives  the  engineer  an  opportunity 
to  strive  for  maximum  economy  in  plant  investment  and  operating  costs,  thus  providing 
good  food  at  lowest  possible  cost  for  overseas  use. 

And  now  I  shall  change  the  subject  almost  completely  and  outline  another 
operation  that  you  will  see  this  afternoon.  I  refer  to  the  ’’puffing"  or  heat- 
expansion  of  bulgur.  In  its  usual  dry  form,  bulgur  is  vitreous  or  glassy  to  a 
degree  that  cannot  be  believed  by  any  one  who  has  not  tried  to  chew  it.  As  a  matter 
of  fact,  one  of  the  plants  in  Fresno,  California,  produced  bulgur  during  World  War 
II  for  the  purpose  of  "sandblasting"  carbon  out  of  aircraft  engines  1 

It  doesn't  take  much  imagination  to  think  of  cases  where  an  "instant"  bulgur 
would  be  useful.  Puffing  of  the  material  proved  to  be  the  answer  for  some  products. 
Exposure  of  bulgur  to  a  hot  (500 *F.)  air  stream  for  15  to  20  seconds  expands  each 
grain  to  as  much  as  twice  its  original  size,  makes  it  crunchy  and  easily  chewed, 
and  imparts  a  slightly  toasted  flavor.  The  little  puffer  that  you  will  see  this 
afternoon  is  about  the  size  of  two  large  suitcases,  really  a  toy.  In  a  commercial 
operation,  you  would  see  a  quite  different  piece  of  equipment,  actually  a  corn 
flake  or  dry  cereal  toaster  capable  of  puffing  tons  of  bulgur  an  hour. 

Puffing  bulgur  so  that  it  could  be  eaten  dry  was  essential  to  the  development 
of  the  bulgur  wafer  for  rationing  fallout  shelters.  Puffing  also  puts  the  bulgur 
into  a  condition  suitable  for  use  in  dry  soup  mixes,  dry  dessert  mixes,  and  salad 
mixes,  some  of  which  you  will  see  later  today.  I  hope  that  all  of  you  enjoy  both 
the  demonstration  of  bulgur  dishes  that  will  be  displayed  and  the  tour  of  the 
Laboratory  this  afternoon. 

Discussion.  The  problem  of  possible  insect  contamination  during  sundrying 
was  not  investigated,  because  other  drying  methods  are  likely  to  be  used.  However, 
it  is  known  that  most  sundried  materials  need  cleaning.  The  Fisher  patent  on 
bulgur  production  is  the  only  one  presently  known,  but  the  possible  patentability 
of  the  USDA  process  is  being  examined. 
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COiVERSION  OF  BULGUR  INTO  SPECIALIZED  CONVENIENCE  FOODS 


Eleanor  C,  Taylor 

Western  Regional  Research  Laboratory,  USDA 
Albany,  California 

We  have  discussed  bulgur,  these  past  few  days,  as  an  historical  phenomenon,  as 
a  pawn  in  international  affairs,  as  a  quick  cure  for  the  wheat  surplus;  and  we  have 
examined  its  nutritive  value,  its  methods  of  manufacture,  and  its  potential  markets. 
Now,  I  propose  to  consider 'it  as  something  to  eat.  Bulgur  is  a  remarkable  food,  as 
the  peoples  of  the  Near  East,  who  have  been  enjoying  it  for  thousands  of  years,  well 
know.  Let  me  read  to  you  a  little  piece  about  Kh-mah, 

"This  prized  dish  was  an  Armenian  ritual.  It  revived  pagan  appetites,  viril¬ 
ized  temperament,  and  restored  earth  roots.  Kh-mah  was  a  lusty  food,  composed 
of  raw  meat  permeated  with  the  stuff  of  the  staff  of  life.  Its  ingredients 
were  so  basic  and  so  simple--! inely-ground  lamb  into  which  was  mixed  finely- 
ground  bulghur.  These  were  vigorously  kneaded  and  wetted — wetted  and  kneaded-- 
until  the  two  became  one — turning  into  a  glistening  rosy  pink  mass.  Next,  it 
was  patted  into  a  plump  mound  and  placed  on  a  platter.  Then,  it  was  garnished 
with  chopped  onions  and  parsley  and  dashed  with  paprika — giving  it  an  impas¬ 
sioned  complexion. 

"Here,  indeed,  was  a  glorious  prelude  for  a  wedding  feast  that  primed  primeval 
instincts.  Devotees  of  the  dish  were  soon  plunging  into  its  inviting  substance 
--scooping  heaping  portions--devouring  them  with  gullet-soothing  arak.... 

"The  glutinous  viscosity  of  Kh-mah  made  it  immediate  marrow  for  our  hungry 
bones — gave  us  a  feeling  of  might  that  caused  us  to  tread  the  terra  firma  with 
a  possessive  step — injected  blood  into  our  eyes --emboldening  us  to  stalk  forth 
and  conquer  the  world...." 

Perhaps  we  in  the  Western  countries  have  been  missing  something.  Why  isn't 
bulgur  widely  used  here?  Perhaps  we  can  blame  it  on  white  bread.  When  we  learned  to 
produce  white  flour  and  became  wealthy  enough  to  do  so  and  throw  away  part  of  the 
wheat,  that  white  flour  became  a  status  symbol.  Combined  with  sugar  and  fat  and 
leavening,  it  produced  delicate,  rich  foods  for  the  wealthy.  Now  we  all  try  to  live 
like  kings. 

But  changes  have  been  creeping  in  in  recent  years.  First  there  is  a  preoccupa¬ 
tion  with  health.  For  real  or  fancied  reasons  of  health,  people  are  eating  whole 
grains  and  dark  breads.  Witness  the  immense  growth  of  the  health  food  stores--and 
they  are  awash  with  assorted  seeds,  roots  and  berries,  and  all  banked  about  with  dark 
little  lumps  of  bread.  A  loaf  of  ordinary  white  baker's  bread  isn't  allowed  in  one 
of  those  places. 

Then  there  is  a  change  in  fashion.  Some  of  our  finest  restaurants  are  serving 
all  kinds  of  dark  and  crusty  breads  and  several  are  serving  bulgur  or  boiled  wheat. 
It's  fashionable.  The  foods  are  exotic  or  novel--and  those  who  set  the  fashions  favor 
them,  even  if  they  were  once  the  staff  of  life  for  peasants  and  had  no  snob  appeal  at 
all.  These  trends  suggest  that  this  may  be  the  time  to  introduce  bulgur  to  Westerners 
but,  in  addition  to  glamour,  we  demand  convenience  and  variety.  And  these  qualities 
must  be  built  into  bulgur  if  it  is  to  gain  favor  here. 

If  we  consider  bulgur  for  overseas  trade,  the  requirements  are  no  less  strin¬ 
gent,  though  they  may  be  different,  and  different  for  each  country  or  community.  Our 
task  then  is  to  examine  bulgur  to  see  if  it  fits  any  or  all  of  these  many  and  diverse 
requirements.  How  can  you  serve  the  stuff? 
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Mr.  Brown  has  described  to  you  the  remarkable  flexibility  possible  in  the  prep¬ 
aration  of  bulgur  from  wheat.  No  less  amazing  is  bulgur's  adaptability  to  use  in  a 
wide  array  of  dishes.  Our  work  in  this  laboratory  has  not  been  confined  to  studies  of 
processing;  perhaps  the  greater  effort  has  been  spent  on  investigation  of  special  uses 
of  bulgur.  And  the  most  specialized  of  all  I  shall  tell  you  about  first. 

In  1960  we  made  a  study  of  the  problems  that  would  be  associated  with  feeding 
people  in  fallout  shelters.  Many  Civil  Defense  planners  had  assumed  that  a  ration 
could  be  made  up  easily  from  grocery-store  items --that  no  particular  problems  were 
involved.  But  our  analysis  brought  us  to  the  conclusion  that  practically  no  foods 
presently  available  were  suitable.  This  arises  from  the  fact  that  the  food!  will 
have  to  be  stored  in  the  shelters  for  an  indeterminate  period.  Almost  all  canned  and 
dry  foods  on  the  market  today  have  surprisingly  short  shelf  lives  because  they  don't 
need  great  stability.  They  move  through  the  distribution  cycle  so  fast  that  their 
lack  of  stability  is  not  a  handicap. 

In  addition  to  long  shelf-life,  shelter  foods  must  satisfy  other  criteria. 

They  must  be  generally  acceptable  (preferably  a  familiar  food);  studies  of  people 
under  stress  have  shown  that  they  will  not  eat  a  totally  unfamiliar  food  or  an  unpleas¬ 
ant  food  until  they  are  so  hungry  that  they  are  in  a  greatly  depleted  condition.  And 
this  would  defeat  the  purpose  of  keeping  people  healthy  during  a  shelter  stay  so  that 
they  would  be  better  equipped  to  face  the  post-attack  period. 

Obviously,  a  food  for  shelter  stockpiles  must  be  available,  and  in  quantity. 

It  should  be  in  production  on  a  large  scale,  or  its  raw  material  should  be  readily 
available  and  its  processing  simple  and  cheap.  The  cost  is  critical.  If  we  can  feed 
people  for  50  cents  a  day,  it  will  cost  over  $1  billion  to  stockpile  food  for  the 
U.  S.  population  for  2  weeks--and  that  doesn't  include  replacement  cost  for  deteri¬ 
orated  food  or  the  cost  of  surveillance  and  testing  of  the  stockpiles. 

The  foods  must  be  easy  to  serve  in  a  crowded  shelter.  When  you  have  only  6  to 
12  square  feet  of  floor  space  per  person,  elaborate  serving  methods  are  impossible. 
There  may  not  be  enough  water  to  wash  dishes  properly,  and  disposal  of  large  quanti¬ 
ties  of  trash  in  the  form  of  used  disposable  dishes  and  utensils  is  a  serious  problem. 
The  foods  should  also  be  easy  to  prepare,  not  because  there  isn't  time  for  preparatioi^ 
but  because  cooking  will  create  too  much  heat  in  a  crowded  shelter, 

A  compact  food  would  be  desirable — that  is,  something  with  relatively  high 
caloric  and  bulk  density.  It's  simply  a  matter  of  space  for  the  food  stocks  in  the 
crowded  room.  And  last,  the  food  should  be  relatively  low  in  protein.  This  require¬ 
ment  stems  from  the  possibility  that  the  water  supply  in  shelters  may  be  short.  A 
low  protein  diet  is  advisable  in  this  circumstance  in  order  to  minimize  physiological 
dehydration. 

We  found  nothing  on  the  market  that  would  satisfy  all  of  these  requirements. 

The  task,  then,  was  to  develop  something.  The  obvious  candidate  for  such  a  food  was 
some  form  of  cereal,  and  the  obvious  cereal  was  wheat.  It  remained  to  settle  upon 
the  form  in  which  it  should  be  prepared. 

Plain  wheat  or  flour  would  require  too  much  fuel  for  preparation  and  this  in 
turn  would  produce  too  much  heat  in  the  shelter.  Bread,  crackers,  breakfast-type 
cereals  do  not  have  adequate  storage  stability  for  this  specialized  use  and  have  other 
drawbacks.  Bulgur  was  the  best  candidate,  and  specifically,  the  expanded  bulgur  that 
Mr.  Brown  has  described. 

In  a  fallout  shelter  habitability  test,  we  tried  this  puffed  bulgur,  just  as 
loose  grains.  But  it  was  too  messy--hard  to  serve,  and  it  scattered  about  the  room. 
Keeping  the  place  clean  is  difficult.  So  we  combined  the  bulgur  with  fat  and  malt 
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extract  as  binders  and  pressed  it  into  a  wafer.  Here  is  the  finished  product.  You 
will  be  able  to  examine  it  closely  later  when  we  show  you  various  bulgur  foods. 


The  flavor  is  bland  to  avoid  satiety  and  to  allow  the  wafer  to  be  combined  with 
other  foods  that  serve  as  the  flavoring  agents  and  give  variety  to  the  diet.  The 
wafer  is  firm  enough  so  that  it  can  be  spread  with  Jam  or  peanut  butter,  but  it  can 
also  be  crumbled  and  served  with  milk  and  sugar  as  a  breakfast  cereal,  or  mixed  with 
sauce  or  soup  as  a  main  dish.  As  a  convenience  item,  but  one  that  offers  some  variety 
as  well,  it  has  no  peer.  For  a  complete  meal,  you  simply  add  hot  water  to  (for  example 
a  dried  soup  mix,  pour  this  over  some  crumbled  wafers,  and  dinner  is  ready.  This  is 
the  wafer  that  the  Department  of  Defense  is  now  obtaining  to  stockpile  in  the  shelter 
spaces  being  marked  this  year. 

Now  let's  go  back  to  this  list.  As  I've  listened  to  the  talks  the  last  few 
days,  I've  been  struck  by  how  many  of  these  criteria  for  shelter  foods  are  also 
criteria  for  foods  we  might  choose  to  send  to  the  developing  countries, 

A  good  long  shelf  life  is  needed  in  countries  that  lack  refrigeration  facil¬ 
ities.  It's  also  desirable  if  the  foods  must  be  shipped  long  distances. 

Acceptability  is  a  question.  But  these  wafers  were  designed  to  allow  variety 
in  the  diet--an  essentially  simple  diet.  Almost  all  people  eat  seeds  or  grains  of 
some  sort.  And  they  combine  them  with  domestic  fruits,  vegetables,  insects  or  what¬ 
ever.  It  is  not  inconceivable  that  this  bland  bulgur  would  fit  very  nicely  into 
native  dishes. 


When  we  consider  cost,  we  must  compare  bulgur  or  wafers  to  unprocessed  wheat. 
The  wafer,  with  a  possible  high  caloric  and  bulk  density,  may  be  cheaper  to  ship. 
However,  it  may  be  more  costly  to  package. 

Wafers  are  easy  to  serve,  because  they  can  be  served  in  almost  any  fashion. 

They  might  be  useful  in  school  lunch  programs,  served  in  various  ways  as  is  contem¬ 
plated  for  their  use  in  shelters.  The  wafer  needs  little  or  no  preparation.  In  fuel- 
short  countries,  it  should  be  especially  valuable  because  it  is  fully  cooked.  In 
effect,  we  would  be  exporting  fuel  to  these  countries. 

This  wafer  happens  to  be  low  in  protein,  on  purpose.  But  it  could  be  formu¬ 
lated  with  added  protein,  with  vitamins,  flavorings,  almost  anything  you  might  want. 
Perhaps  we  have  here  something  much  more  than  just  a  food  to  be  stored  away  for  use 
only  in  a  war  that  we  hope  never  occurs , 


Now  for  a  moment,  let's  discuss  the  domestic  market  for  bulgur.  Here  is  where 
variety,  glamour,  and  convenience  are  the  guiding  factors.  Mrs.  Heid  of  our  Cereals 
Laboratory  ^s  developed  a  delightful  array  of  bulgur  dishes  that  range  from  soups  to 
desserts.  The  flavor  of  bulgur  combines  well  with  other  flavors,  and  the  texture  is 
suitable  for  many  mixtures;  thus,  bulgur  can  be  used  in  many  favorite  dishes. 


Add  bulgur  to  vegetable  or  meat  soups.  These  mixtures  can  be  fully  dehydrated 
as  can  salads.  Mrs.  Heid  has  developed  dehydrated  gelatin-vegetable-bulgur  and 
gelatin-fruit-bulgur  mixes  that  require  only  the  addition  of  water  and  a  little  time 
to  set  to  produce  excellent  molded  salads. 


come  to  main  course  dishes,  the  possibilities  are  limitless.  Plain 
cooked  bulgur  is  already  on  the  market  as  a  canned  ready-to-eat  product.  This  can  be 
heated  and  served  just  as  it  is,  perhaps  with  gravy  or  butter,  in  the  fashion  that 
potatoes  and  rice  are  served.  When  plain  bulgur  is  heated  with  meat  broth  and  herbs 
it  is  called  pilaf,  which  is  a  standard  item  on  the  menu  in  Armenia  and  other  Near 
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and  Middle  Eastern  and  Eastern  European  countries.  Canned  pilaf,  too,  is  on  the  mar¬ 
ket  now.  Try  it  as  a  stuffing  for  poultry.  Mrs.  Heid  is  now  developing  a  host  of 
ready-to-eat  main  dish  items;  canned  bulgur  chili,  Boston  baked  bulgur,  Spanish  bul¬ 
gur,  Bulgur  au  gratin,  and  Bulgur  supreme.  The  last  includes  mushrooms  and  cheese. 
Roka  wheatburgers  are  an  ingenious  device  to  stretch  hamburger-meat.  Part  bulgur, 
part  meat,  they  are  topped  with  a  sauce  of  mushrooms  and  blue  cheese. 

Now  to  the  dessert.  Three  different  flavors  of  bulgur  Bavarian  are  dehydrated 
mixtures  that  are  the  essence  of  simplicity  to  prepare--and  delicious  to  eat.  Other 
desserts  are  Indian  pudding  and  rice  pudding.  In  order  to  go  from  soup  to  nuts,  I 
suggest  trying  puffed  dry  bulgur--with  a  little  salt  added.  It  has  a  fine  nut -like 
flavor. 


It  is  frequently  argued  that  development  of  new  foods  for  the  over-fed  popula¬ 
tion  of  the  U.  S.  is  a  waste  of  effort.  I  am  loathe  to  think  that  this  is  true.  Eat¬ 
ing  is  more  than  just  stoking  of  the  human  furnace.  It  is  a  major  part  of  our  social 
life  and  it  is,  or  should  be,  an  aesthetic  experience.  For  these  purposes,  variety 
in  food  is  essential.  Here,  in  the  humble  bulgur,  we  have  a  plentiful,  low-cost,  but 
very  attractive  new  food  that  can  be  served  in  endless  ways  and  serve  many  purposes. 

Discussion.  The  position  of  bulgur  on  our  domestic  market  was  commented  on  as 
one  that  may  confuse  foreign  visitors  from  countries  where  we  are  emphasizing  it. 

These  people  find  bulgur  is  not  frequently  seen  on  grocery  shelves,  nor  is  it  in 
common  use.  That  available  may  be  selling  at  29  cents  a  pound,  though  production 
costs  would  be  4-1/2  -  5  cents  a  pound.  The  situation  was  suggested  to  be  one 
calling  for  a  better  price  advantage  in  the  local  market  coupled  with  a  promotional 
program  extending  over  a  prolonged  period  of  time  to  make  bulgur  a  common  grocery 
item. 


NEW  WHEAT  FOOD  PRODUCTS 
J.  W.  Pence 

Western  Regional  Research  Laboratory,  USDA 
Albany,  Galifoimia 

This  morning  and  over  the  past  two  days  we  have  heard  a  very  great  deal  about 
the  virtues  of  wheat  and  the  food  uses  of  wheat  and  related  matters.  We  have  heard 
much  about  the  use  of  wheat  as  bulgur  and  about  the  quality  of  wheat  for  making  breads 
and  other  baked  products.  This  is  proper,  for  wheat  is  used  to  an  overwhelming  extent, 
around  the  world,  as  flour  to  go  into  baked  products  and  pasta  products,  and  it  prob¬ 
ably  always  will  be.  Bulgur,  when  its  potential  is  finally  attained,  likewise  will  be 
used  in  great  quantities  throughout  the  world.  These  uses  for  wheat,  however,  by  no 
means  exhaust  its  capabilities  in  food  products  of  value  and  appeal  to  human  beings, 
wherever  they  may  live. 

I  would  like  to  talk  about  three  other  types  of  food  products  from  wheat.  They 
may  never  attain  the  prominence  afforded  the  better  known  uses,  but  this  does  not  mean 
that  they  would  be  quantitatively  unimportant.  They  offer  much  for  worldwide  expan¬ 
sion  of  wheat  usage,  by  making  available  attractive  foods  for  which  people  will  be 
willing  to  trade  their  resources,  either  collectively  or  as  individuals. 

The  three  general  types  are  pearled  wheat  products,  meat-like  foods  products, 
and  high-protein  dry  products.  The  last  includes  preparations  to  be  dispersed  in 
water  to  form  milk-like  beverages  or  to  be  mixed  into  other  foods  in  the  manner  that 
is  used  for  the  Incaparina  mixture  which  Dr.  Bressani  described  for  you.  You  recog¬ 
nize,  of  course,  that  these  are  not  particularly  new  in  concept.  Similar  products 
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from  other  commodities  have  long  been  known.  The  important  point  is  that  we  are 
beginning  to  know  enough  about  the  chemistry  of  wheat  and  the  technology  of  foods  so 
that  greater  advantage  can  be  taken  of  the  abundance  of  wheat,  its  high  food  value 
at  low  cost,  and  its  wide  acceptability. 

In  pearled  wheat  products  the  appeal  is  a  flavor  more  bland  than  that  of  bulgur 
and  a  color  that  is  much  lighter.  To  many  people  unaccustomed  to  eating  wheat  steadily 
and  in  fairly  large  amounts,  the  blander  products  will  be  much  more  acceptable.  Now, 
when  I  speak  of  pearled  products,  I  do  not  necessarily  mean  the  same  sort  of  thing  as 
pearled  barley,  which  is  produced  by  grinding  away  all  bran  and  outer  tissues  down 
into  the  endosperm  by  purely  mechanical  means.  We  have  in  mind  more  delicate  and 
refined  processes. 

Figure  1  is  a  greatly  magnified  section  of  a  wheat  kernel  showing  the  various 
tissues.  Two  of  the  bran  layers  are  of  special  interest.  They  are  the  aleurone  and 
the  testa,  or  seed  coat.  The  thick  outer  layers  of  bran  are  relatively  easily  removed 
mechanically  and  are  not  of  great  interest  with  respect  to  food  value.  They  are  high 
in  fiber,  somewhat  pigmented,  and  appear  to  have  relatively  lower  amounts  of  protein 
and  other  nutrients  than  other  structures.  These  layers  are  customarily  removed  from 
bulgur.  The  layer  of  large  nucleated  cells  between  the  endosperm  and  outer  bran  layers 
is  the  aleurone  tissue.  It  is  a  highly  active  group  of  cells  metabolically  and  is 
rich  in  food  value.  It  is  important  that  these  cells  be  retained  in  whole-kernel  food 
products  or  that  their  nutrients  be  retained.  In  bulgur,  for  example,  the  processing 
transfers  the  bulk  of  aleurone  nutrients  into  the  endosperm  region.  Unfortunately, 
for  our  present  interests  at  least,  the  colored  materials  from  the  thin,  heavily 
pigmented  layer  of  bran  (testa  or  seed  coat)  lying  immediately  on  top  of  the  aleurone 
layer  are  also  transferred  to  the  endosperm. 


Figure  1.  Magnified  section  of  a  wheat  kernel. 

Now,  what  we  are  proposing  to  do  is  to  remove  by  mechanical  or  other  means, 
the  other  bran  layers  down  through  the  heavily  pigmented  layer,  but  to  retain  as  much 
of  the  aleurone  as  possible.  Then  we  want  to  transfer  the  aleurone  nutrients  to 
the  endosperm  where  they  will  be  stabilized  to  a  greater  extent.  Following  this 
operation,  we  want  to  decolorize  the  exposed  kernel  tissues  to  achieve  a  clean  creamy 
white  color,  over-all. 
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Figure  2.  Sample  of  medium-protein  hard  red  winter  wheat. 


Figure  3.  Outer  bran  layers  have  been  removed  mechanically. 
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Figure  4.  Decolorized  debranned  wheat. 
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As  you  can  see,  we  have  some  real  problems  before  us,  but  let  me  next  show  you 
how  well  the  debrannlng  and  decolorizing  steps  are  coming  along  in  our  exploratory 
work  in  this  area.  Figure  2  shows  a  sample  of  medium  protein  Kansas  hard  red  winter 
wheat.  This  is  a  fairly  light  wheat  to  begin  with.  The  kernels  are  large  and  plump, 
a  bit  more  on  the  chalky  side  than  on  the  vitreous  side--as  the  millers  would  say, 

'•a  lot  of  yellow  belly.”  Figure  3  shows  the  same  wheat  after  the  outer  bran  layers 
have  been  removed  by  mechanical  means.  As  you  can  readily  see,  a  great  many  of  the 
kernels  are  still  dark  and  translucent  rather  than  chalky.  Note  also,  however,  that 
the  kernels  are  physically  virtually  intcxt.  The  ends  are  not  ground  down  as  in 
pearled  barley. 

Figure  4  shows  the  debranned  wheat  that  has  been  decolorized,  or  bleached. 

The  color  is  decidedly  still  on  the  creamy  side,  but  the  overall  effect  is  quite 
good.  The  mottled  and  generally  dark  appearance  of  the  kernels  has  been  replaced  by 
a  fairly  uniform  chalkiness,  and  the  crease  of  the  kernels  is  not  greatly  intrusive. 
The  color  of  this  sample  is  no  worse  than  that  of  a  very  large  amount  of  the  rice 
that  is  common  in  world  use.  In  this  country  we  tend  to  think  of  all  rice  in  terms 
of  the  finely  polished,  very  white  product  characteristic  of  our  domestic  industry. 

Our  work  with  pearled  wheat  products  has  only  just  begun  and  is  still  explor¬ 
atory.  We  have  gone  far  enough  so  that  we  are  quite  convinced  that  good  products  can 
be  obtained  at  reasonable  costs.  Perhaps  the  greatest  poroblem  will  be  the  high  reten¬ 
tion  of  nutritive  values.  Some  of  the  texture  modifications  we  would  like  have  so 
far  been  obtainable  only  with  agents  that'  are  pretty  rough  on  thiamine. 

The  next  type  of  product  I  want  to  discuss  is  the  high-protein  type  in  powdered 
or  granular  form.  Milk-like  products  from  wheat  flour  were  not  apparently  feasible 
until  the  advent  of  air-classification  milling.  Nowadays,  however,  flours  are 
available  at  reasonable  costs  that  contain  from  25  to  30  percent  or  more  of  protein 
and  that  are  quite  finely  divided.  Processing  to  modify  the  gelation  tendencies  of 
the  starch  and  to  solubilize  the  gluten  proteins  sufficiently  to  make  them  suspend- 
ible  should  not  be  difficult  or  expensive.  Experimental  work  has  just  begun  and  I 
cannot  make  a  factual  report  at  this  time.  Following  these  development  phases, 
attention  will  then  be  shifted  to  formulation  of  the  final  product  by  supplying  the 
vitamins,  minerals,  and  supplementary  protein  necessary  to  match  the  food  value  of 
animal  milks. 

I  have  assumed  that  all  of  you  understand  that  such  a  cereal  liquid  food  is 
not  intended  to  replace  or  even  to  compete  with  dairy  milk.  It  is  intended,  of 
course,  for  the  vast  regions  where  dairy  products  are  rare,  to  say  the  least.  Also, 

I  assume  you  recognize  that  development  of  milk-like  products  from  cereal  flours  is 
not  the  same  category  as  a  silk  purse  made  from  a  sow's  ear.  There  is  a  no  more 
abundant  source  of  food  protein  than  wheat.  Flour  is  inexpensive,  bland  in  flavor, 
and  already  light  enough  in  color.  So  yuu  see,  many  of  the  problems  faced  in  develop¬ 
ment  of  milk-like  foods  from  other  plant  materials  are  non-existent  with  wheat. 


Somewhat  the  same  situation  holds  for  the  granular  products  envisioned  for 
general  supplementary  use  in  overseas  diets.  With  this  type  of  product  dry  gum 
gluten  can  be  used  to  furnish  any  desired  base-level  of  protein  to  be  used  with 
supplementing  materials.  Minerals  and  vitamins  would  be  added  for  nutritional  balance. 
It  is  not  especially  necessary  for  the  final  mixture  to  be  dispersible,  though  it  may 
Finely  divided  powders  can  be  added  to  beverages  or  soups;  whereas  coarser, 
granulated  forms  could  be  added  to  sauces,  gravies,  stews,  and  the  like.  Since  the 
products  would  be  concentrates,  essentially,  they  would  not  need  i-.o  be  used  in  large 
enough  quantities  to  intrude  unduly  on  the  textures  and  flavors  of  the  foods  to  which 
they  are  added. 

Stability  of  the  concentrates  should  not  be  any  great  problem  as  long  as  the 
products  can  be  kept  dry.  Wheat  gluten  and  flour  fractions  free  of  bran  and  germ 
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materials  are  rather  surprisingly  stable,  so  long  as  they  have  not  been  heated”~ 
possibly  because  of  natural  antioxidants  present.  Addition  of  extra  allowable  anti¬ 
oxidants  would,  however,  be  desirable  also  to  protect  added  fat-soluble  vitamins. 

A  third  type  of  food  product  is  one  which  is  perhaps  the  least  novel.  Vege¬ 
tarians  around  the  world  have  long  been  using  wheat  gluten  as  a  base  for  products 
resembling  meats  in  flavor  and  texture.  Various  canned  commercial  products  are  also 
available.  One  American  organization  has  plants  in  seven  foreign  countries.  Thus, 
the  essential  practicality  of  such  products  is  well  established.  Innovations  in 
texture  and  flavor  characteristics,  however,  provide  plenty  of  opportunity  for 
improved  products  and  new  products  in  canned,  ready-to-eat  form  for  markets  in 
countries  where  meats  are  scarce  and  high  priced.  These  would  be  dollar  markets 
well  worth  seeking. 

Less -expensive  meat-like  products  would  have  wider  markets,  as  is  obvious, 
and  the  larger  opportunity  lies  in  this  direction.  The  first  step  would  be  to  get 
rid  of  the  expensive  tin  can.  This  means  dry  products,  and  dry  products  lead 
naturally  to  smoking  and  salt-curing  as  means  of  preservation.  One  major  type  of 
this  kind  is  hard  sausage.  Hard  sausages  of  many  kinds  are  common  throughout  the 
world,  and  acceptability  can  be  taken  more  or  less  for  granted,  provided  the  gluten- 
based  products  are  tasty  and  good. 

The  first  step  in  development  of  this  type  of  product  is  converting  gum  gluten 
to  a  semi-moist  or  dry  condition  in  which  it  can  be  eaten  directly  or  can  be  cooked 
in  water,  if  desired,  and  still  retain  a  good  resemblance  to  meat-based  products. 

Some  adroit  modification  of  gluten's  properties  will  be  necessary,  but  we  now  have 
enough  knowledge  of  its  major  characteristics  and  enough  research  tools  to  keep  track 
of  modifications  as  they  progress  during  processing,  so  that  the  task  is  entirely 
feasible. 

Formulation  of  final  products  should  be  simple,  once  the  primary  texture  is 
taken  care  of.  Selection  of  spices  and  seasonings  for  the  various  well-known  kinds 
of  sausage,  such  as  salami,  linguica,  pepperoni,  karbassi,  or  what  have  you,  is 
straightforward.  The  fat  component  can  be  well  controlled  by  use  of  the  wide  variety 
of  hydrogenated  vegetable  oil  products  available  nowadays,  although  it  may  be  advis¬ 
able  to  use  animal -derived  fats  for  flavors.  Stabilization  of  fatty  components  is 
not  the  problem  it  once  was.  Cellulose  casings  may  very  well  give  way  to  some  of  the 
newer  films  that  are  coming  into  prominence.  Heavy  smoking  of  the  products  is  all 
that  remains  to  top  off  the  desired  flavor  and  to  enhance  stability.  Thus  cased, 
smoked,  and  salted,  the  products  should  be  stable  without  refrigeration  for  consider¬ 
able  periods  and  be  a  welcome  relief  at  relatively  low  cost  to  some  of  the  rather 
monotonous  diets  prevailing  in  many  world  areas.  I  should  add  that  cost  and  texture 
can  be  modified  and  regulated  to  some  extent  by  blending  puffed  bulgur  into  the 
products  in  varying  proportions. 

Somewhat  similar  dry  products  are  jerky  and  pemmican,  which  are  traditional 
frontier  foods  in  our  country  that  were  adopted  from  the  Indians.  Jerky  is  smoked, 
salted  strips  of  dried  meat,  and  when  I  say  salted,  I  mean  salted!  I  can  remember  as 
a  youngster  trying  to  eat  some  venison  jerky  that  had  been  parboiled  twice  to  leach 
out  some  of  the  salt.  It  was  still  too  salty  for  me,  but  the  adults  appeared  to 
relish  it. 

Pemmican  is  smoked,  dried  meat  that  has  been  ground  or  pounded  into  sort  of  a 
stringy  pulp  with  copious  amounts  of  fat.  When  available,  dried  currants  or  other 
berries  are  incorporated.  The  mixture  is  often  packed  tightly  into  buckskin  bags  in 
northern  climates,  but  in  warmer  climates,  animal  casings  are  used.  To  our  sophisti¬ 
cated  palates,  these  two  products  probably  might  not  seem  very  delectable,  but  to 
people  on  restricted  diets  they  could  be  quite  attractive.  Modern  versions  of  both 
products,  I  feel,  could  be  made  from  gluten  and  accessory  materials  to  have  good 
acceptability  at  low  cost. 
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With  the  array  of  surprisingly  good  flavoring  materials  available  today, 
gluten-based  products  resembling  dried,  salted  fish  flesh  are  good  possibilities  that 
can  be  put  up  in  smoked  or  non-smoked  forms. 

I  have  talked  at  some  length  here  about  new  types  of  food  products  or  uncommon 
types  of  food  products  that  are  derivable  from  wheat.  Some  of  them  may  seem  a  little 
fanciful  at  first,  but  let  me  point  out  again  that  several  of  them  are  already  known 
to  some  extent.  Others  have  been  taken  far  enough  in  the  laboratory  to  demonstrate 
their  feasibility.  The  primary  requirement  for  most  of  them  is  a  satisfactory 
technology  of  production.  With  the  present  knowledge  of  wheat  and  other  food  consti¬ 
tuents  and  with  the  present  state  of  development  of  food  technology,  in  general, 
these  products  represent  real  opportunities  to  increase  the  usage  of  wheat  throughout 
the  world  by  a  sizable  amount. 

Discussion.  The  point  was  brought  out  that  removal  of  the  pigments  from  the 
partially  debranned  wheat  was  done  experimentally  by  bleaching  with  such  agents  as 
hydrogen  peroxide  or  chlorine  dioxide. 


SUMMARY  OF  CONFERENCE 


George  W.  Irving,  Jr. 

Deputy  Administrator,  Agricultural  Research  Service 
U.  S.  Department  of  Agriculture,  Washington,  D.  C. 


This  conference  has  covered  wide  territory-virtually  the  entire  world  and  its 
peoples,  those  that  now  exist  and  their  rapidly  increasing  progeny.  In  brief,  seven 
statements  will  sunnnarize  the  conference; 

1.  There  is  much  hunger  in  the  world. 

2.  There  are  means  tor  appeasing  this  hunger. 

3.  Wheat  can  be  a  major  factor,  being  a  nutritious  food  and  existing  in 
abundance,  although  not  produced  where  the  need  is  greatest. 

4.  In  order  to  bring  the  supply  to  the  areas  of  need,  a  vast  array  of  local 
and  general  problems  of  traditional  practice,  ignorance  and  illiteracy, 
economic  insufficiency,  and  cost  must  be  understood  and  solved. 

5.  The  solution  to  food  deficiency  must  eventually  be  met  by  economic  develop¬ 
ment  in  the  areas  of  need. 

6.  Raw  wheat  may  not  always  be  the  most  useful  form  of  food  to  supply  needy 
areas,  but  wheat  is  a  very  versatile  commodity  and  can  be  processed  to 
serve  varied  demands;  bulgur  is  already  showing  much  promise  and  other 
wheat  products  appear  to  offer  future  possibilities. 

7.  International  trade  in  foods  has  economic  and  political  connotations; 
political  pressures  more  generally  determine  prices  than  economic  "laws." 

The  orderly  development  of  markets  for  U.  S.  agriculture  is  both  a  legitimate 
objective  and  a  unique  opportune. ty,  afforded  by  various  subsidized  export  programs. 

These  programs  must  be  accompanied  by  research,  technical  aid,  and  educational  programs. 
As  developing  countries  begin  to  emerge  and  buying  power  is  created,  danger  exists  from 
spiralling  inflation  if  foodstuffs  cannot  be  provided  in  sufficient  supply  for  emergent 
populations.  The  U.  S.  supply  of  food  can  be  a  major  asset  to  apply  to  shortages  dur- 
ing  transitional  periods  and  c/an,  if  properly  applied,  create  lasting  markets. 


142 


The  cycle  of  poverty  prevails  in  many  areas  and  will  be  hard  to  break.  Education 
is  needed  and  illiteracy  exists  in  most  of  the  areas  of  need.  As  a  reasonable  approach 
to  the  world  food  problems,  better  knowledge  of  food  availability  and  nutritional  status 
is  required,  not  only  on  a  country-by-country  basis  but  from  area-to-area  in  most 
countries.  Surveys  are  being  made  but  much  of  the  available  statistics  on  population 
snd  food  availability  are  questionable  but  improving.  In  many  countries  government 
interest  is  lacking  or  Inadequate.  Kwashiorkor  exists  as,  perhaps,  the  major  physio¬ 
logical  manifestation  of  undernourishment.  This,  of  course,  is  related  to  protein 
insufficiency  and  is  limited  to  preschool  age,  weaned  children.  The  splendid  work 
of  INCAP  has  indicated  that  vegetable  protein,  properly  blended,  will  serve  very  well 
to  enrich  infant  diets  to  control  this  malady.  UNICEF  likewise  has  done  much  through¬ 
out  the  world  to  help  bring  this  problem  under  control.  General  undernourishment, 
largely  caloric  deficiency,  also  abounds.  In  many  instances,  in  addition  to  a  food 
supply,  a  technology  is  needed  for  preserving  and  distributing  foods  suitable  for  each 
local  condition. 

In  surveys  in  Africa,  observations  of  diets  that  were  very  low  in  animal  protein 
were  not  always  accompanied  by  malnutrition.  More  clinical  surveying  is  Indicated  and 
careful  interpretation  of  data  must  be  made  because  of  over-riding  parasites  and  endemic 
malaria,  which  confuse  the  nutritional  symptoms. 

The  milling  of  wheat  offers  an  opportunity  for  protein  enrichment  of  diets  under 
specific  conditions.  Certain  mill  fractions  (red  dog  and  shorts)  are  relatively  rich 
in  amino  acids  (particularly  lysine) ,  which  would  make  them  useful  supplements  for 
protein-poor  diets.  Wheat,  by  itself,  provides  what  appears  to  be  adequate  protein 
(quantity  and  quality)  to  meet  nutritional  standards  for  protein.  However,  it  is  not 
an  exceptional  source  of  any  one  nutrient  and  to  the  extent  that  diets  are  modified 
with  food  of  lower  protein  levels  (e.g.,  sugar,  fats,  dates,  cassava,  to  mention  a 
few),  the  entire  diet  may  become  weak  in  protein.  Furthermore,  wheat  must  be  proc¬ 
essed,  which  will  add  cost,  in  return  for  more  useful  products. 

The  suggestion  is  made  that  wheat,  as  a  high  source  of  glutamic  acid,  may  have 
higher  nutrient  value  than  it  is  generally  considered  to  have.  Furthermore,  there  is 
some  evidence  of  value  of  increased  cereal  diets  (as  opposed  to  high  fat)  in  control 
of  obesity  and,  possibly,  atherosclerosis. 

In  the  very  interesting  tests  conducted  in  a  German  orphanage  following  World 
War  II,  certain  preconceived  notions  on  nutrition  were  upset  by  findings  that  unforti¬ 
fied  wheat  (except  for  calcium)  of  70  percent  extraction  was  very  nutritious,  and 
indistinguishable  from  100  percent  extraction  fortified  wheat  when  fed  up  to  levels  of 
70-80  percent  of  the  calories  in  children's  diets.  Furthermore,  in  carefully  con¬ 
trolled  tests,  the  nourishment,  as  measured  by  height  and  weight  gain,  was  not  improved 
by  tripling  the  animal  protein  in  the  high-level  bread  diets  with  dried  whole  milk. 

The  surprising  fact  to  us,  that  this  important  experiment  has  not  been  more  widely 
appreciated, indicates  that  the  studies  could  well  be  repeated  to  provide  the  emphasis 
needed  to  convince  nutritionists  of  the  value  of  wheat  as  a  human  food. 

In  order  to  make  the  excellent  nutritional  properties  of  wheat  more  readily 
available  and  useful  to  many  peoples  of  the  world,  it  will  have  to  be  converted  into 
palatable,  attractive  forms.  Bulgur  is  an  example  of  a  wheat  product  that  is  being 
very  well  received  indeed.  Nutritional  studies  of  this  product  indicate  that  nourish¬ 
ment  is  not  unduly  harmed  by  the  process.  Bulgur  has  nutrient  qualities  about  equiv¬ 
alent  to  whole  wheat. 

Public  Law  480  has  proved  to  be  a  most  progressive  piece  of  legislation.  Its 
use  together  with  an  adequate  research  program  to  develop  new  products  and  create 
enlarged  markets  is  essential  under  current  world  conditions.  Cooperative  efforts  of 
grower  associations,  USDA,  volunteer  groups,  etc.  are  developing  new  markets. 
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The  development  of  food -deficient  nations  and  the  projected  population  increases 
represent  huge  potential  markets  for  wheat,  if  local  conditions  are  understood  and 
properly  dealt  with. 

One  of  the  problems  of  introducing  an  unfamiliar  product  or  technology  into  an 
underdeveloped  country  is  related  to  the  illiteracy  that  is  all  too  prevalent.  An 
opportunity  exists  to  move  rapidly  if  a  ready-to-eat  product  is  made  available  at  low 
cost.  No  written  instructions  are  needed  to  eat  a  doughnut,  although  a  higher  level 
of  literacy  might  be  required  if  the  wheat  were  to  be  milled  and  used,  for  example, 
in  bread  making. 

Some  of  our  biggest  export  markets  (Europe  and  Japan)  are  threatened  by  com¬ 
petition.  High-quality  wheats  are  demanded  and  the  United  States  has  not  always 
had  such  wheat  available  at  the  costs  required.  Canadian  wheat  has  made  great 
inroads  in  these  markets  and  in  the  Philippines.  The  European  market  is  very  likely 
to  become  even  tighter  with  the  Common  Market  showing  signs  of  being  quite  protec¬ 
tionist  in  agricultural  trade  policy. 

A  successful  program  under  P.L.  480  has  been  the  export  of  bulgur  (60  million 
pounds  in  1962;  230-300  million  pounds  scheduled  for  1963).  Engineering  process 
studies  of  bulgur  production  have  demonstrated  that  good  bulgur  can  be  made  of  a  wide 
spectrum  of  wheat  types  by  quite  diverse  production  methods.  Engineering  and  economic 
considerations  will  almost  certainly  determine  the  bulgur  process  to  be  used. 

Bulgur  is  a  very  versatile  product  and  can  be  used  in  many  ways--eaten  out-of¬ 
hand  or  used  as  a  base  for  instant  cooking  recipes.  In  addition,  the  expanded  bulgur 
has  fitted  well  into  requirements  for  emergency  food  supply  for  fallout  shelter  wafers. 
The  Office  of  Civil  Defense  has  negotiated  its  first  contract  for  500,000  pounds  of 
bulgur  wafers  and  has  announced  plans  to  procure  up  to  120  million  pounds. 

The  great  versatility  of  wheat  extends  beyond  the  bulgur  products.  Dry,  dis- 
persible-in-liquid,  protein-rich  foods  from  wheat  fractions  now  appear  possible  by 
means  of  advanced  milling  techniques  and  air  classification.  Meat-like  cereal 
products  using  gluten  as  a  binder  appear  to  offer  market  potential,  both  at  home  and 
abroad. 


In  considering  export  market  opportunities  for  wheat  and  wheat  products,  we 
were  advised  not  to  overlook  certain  facts  that  exist.  The  great  free  world  market 
in  foodstuffs  that  began  its  modern  development  when 

"England  won  her  proudest  bays. 

In  good  Queen  Bess'  glorious  days," 

have  ceased  to  exist.  National  self-sufficiency  and  protectionist  laws  began  to  break 
down  in  sugar  markets  as  early  as  the  Napoleonic  wars.  The  Britain-protected  free 
trade  was  just  about  terminated  during  the  depression  of  the  1930' s.  Political  con¬ 
siderations  can  repeal  all  economic  law. 

The  need  for  food  exists;  the  resources  and  technical  knowledge  for  production 
are  available;  agencies  and  individuals  are  willing  and  able  to  devote  great  resources 
to  market  development;  wheat  and  wheat  products  fit  many  of  the  individual  require¬ 
ments;  and  yet  a  major  undertaking  remains  to  fit  together  all  the  pieces  of  this 
iiitricate  puzzle  that  can  be  a  foundation  for  an  unparalleled  international  strength. 
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CONCLUDING  REMARKS 

'  "  '  ■  y  ■  I  ■■ 


Clifford  R.  Hope,  President 
Great  Plains  Wheat  Inc.,  Garden  City,  Kansas 


The  very  fine  summary  of  this  meeting  by  Dr.  Irving  leaves  little  to  be  said 
about  the  program,  bi't  I  am  glad  to  make  a  few  comments  in  closing.  My  comments  are 
those  of  a  listener  in  the  meeting. 

We  owe  a  debt  of  gratitude  to  Dr.  Copley  and  his  able  assistants  for  the  fine 
arrangements  which  have  been  made  in  connection  with  the  meeting.  I  want  to  thank  all 
who  participated  for  developing  such  a  good  program-- the  speakers,  those  in  the 
audience  who  stimulated  the  discussions,  and  those  who  gave  such  close  attention  to 
all  the  talks. 

The  wide  range  of  information  presented  has  opened  the  eyes  of  each  attendant 
to  new  parts  of  the  problem,  no  matter  what  his  background  or  knowledge.  Because  so 
much  has  been  offered  in  the  past  few  days,  it  will  be  valuable  to  have  the  printed 
proceedings  of  the  meeting  for  further  study.  The  information  reported  has  given  us 
all  a  better  opinion  of  our  product,  and  I  believe  it  is  well  for  those  concerned 
with  ’’The  Role  of  Wheat  in  the  World’s  Food  Supply”  to  gather  from  time  to  time  for 
further  discussions  of  our  problems  and  progress. 

I  always  appreciate  the  opportunity  to  say  something  about  research  in  the 
development  of  new  and  improved  foods  and  the  means  for  Introducing  them  to  new 
markets.  Here  it  fits  in  especially  well.  I  am  not  against  production  research,  for 
it  has  made  possible  our  present  abundance.  But  marketing  research  did  not  come  along 
until  later  and  we  have  much  to  make  up  in  this  direction.  It  should  be  given  special 
emphasis . 

I  have  been  impressed  by  the  scientific  reports  presented  here  and  on  the  work 
back  of  them.  They  give  the  information  that  research  is  not  always  the  romantic 
endeavor  pictured  by  the  public;  it  is  often  hard  work,  even  drudgery.  But  researchers 
are  stimulated  to  continue  by  the  vision  ahead. 

In  conclusion  I  wish  to  express  a  feeling  which  I  know,  from  conversations 
and,  from  what  I  have  overheard,  is  shared  by  many  of  those  present.  This  is  that 
great  progress  has  been  and  is  being  made,  and  we  can  look  forward  with  confident 
hopes  of  more  to  come. 
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U.S.  Dept,  of  Agriculture 

Albany,  California 

Harvey  A.  Sokol 

U.S.  Dept,  of  Agriculture 

Albany, California 

Myron  Sorenson 

Idaho  Wheat  Growers  Assn. 

Mai ad,  Idaho 

Mrs.  Myron  Sorenson 
Route  1 
Malad,  Idaho 

Raymond  C.  Stack 
Colorado  State  University 
Fort  Collins,  Colorado 

William  L.  Stanley 

U.S.  Dept,  of  Agriculture 

Albany,  California 

George  F.  Stewart 

Institute  of  Food  Technologists 

Davis,  California 

Fred  Stitt 

U.S.  Dept,  of  Agriculture 
Albany,  California 

Coit  A.  Suneson 
University  of  California 
Davis,  California 

Ray  Suttles 

Oklahoma  Wheat  Growers  Assoc. 
Enid,  Oklahoma 

Mrs.  Eleanor  C.  Taylor 
U.S.  Dept,  of  Agriculture 
Albany,  California 

K.  W.  Taylor 

U.S.  Dept,  of  Agriculture 
Albany,  California 

Arthur  T.  Thompson 
Agricultural  Stabilization 
and  Conservation  Service 
U.S.  Dept,  of  Agriculture 
Washington,  D.  C. 


Dudley  S.  Titus 
Merck  and  Company,  Inc. 
Rahway,  New  Jersey 

Ed  Vaglm 

Fresno  Home  Packing  Co. 
Fresno,  California 

Gladys  E.  Vail 
Purdue  University 
Lafayette,  Indiana 

W.  B.  Van  Arsdel 

U.S.  Dept,  of  Agriculture 

Albany,  California 

Peggy  Walton 

Nebraska  Wheat  Commission 
Lincoln,  Nebraska 

Theodore  Wasserman 
U.S.  Dept,  of  Agriculture 
Albany,  California 

Harold  West 

Idaho  Wheat  Commission 
Boise,  Idaho 

Paul  H.  Weswig 
Oregon  State  University 
Corvallis,  Oregon 

Mrs.  Sarah  Whittenburg 
Miller's  National  Federation 
Washington,  D.  C, 

Elsie  M.  Widdowson 
University  of  Cambridge 
Cambridge,  England 

Dewayne  E.  Williams 
Colorado  Wheat  Adm.  Committee 
Denver,  Colorado 

E.  W.  Williams 
Grain  Products,  Inc. 

Dodge  City,  Kansas 

Morris  E.  Wilson 
Western  Wheat  Associates 
Condon,  Oregon 

Mrs.  Morris  Wilson 
Condon,  Oregon 

Robert  C.  Weaver 
Christian  Mfg.  Engineers 
San  Francisco,  California 

Jack  Ziegler 

Golden  Grain  Macaroni  Co. 

San  Leandro,  California 
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